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Many interesting papers have been written on 
this condition since the first article, published by 
Donders in 1871. Stokes, in 1932, Malbran, in 
1940 and Smith, in 1941, have covered the litera- 
ture rather well, though several other important 
contributions should be included in a complete 
bibliography of this condition. In this paper an 
attempt has been made to list important refer- 
ences Which have appeared to date in the various 
ophthalmologic journals, so that they may be 
available for use in any further investigations. 

My purpose in this somewhat detailed search 
was to obtain, if possible, a more satisfactory 
explanation of the pathologic changes in the eye 
and to determine the mechanical basis of the 
retinal hemorrhages, the reasons for the many 
different types of hemorrhages, the cause of the 
extensive perivasculitis observed in several cases 
and, finally, the cause of the exudative processes 
so commonly seen in the macula, as well as in 
other portions of the retina. The causes pro- 
posed varied from possible rupture of the tho- 
racic duct, with resulting lymphorrhagia (never 
proved clinically ) to the direct effect of hemor- 
rhages, and from albuminuria, as a sign of a pure 


From the Wills Hospital. 

This paper, with a report of the 2 cases, was pre- 
sented at a meeting of the College of Physicians of 
Philadelphia, Section on Ophthalmology, Nov. 17, 1942. 
\n abstract of the paper, with discussion, appeared in 
the April 1943 issue of the ARCHIVES, page 696. 

* Prior to the submission of this paper for publica- 
tion, and after its presentation before the Section on 
Ophthalmology, College of Physicians of Philadelphia, 
the manuscript was sent to Dr. F. H. Verhoeff for 
comments. His suggestions were of tremendous value. 
A comment of outstanding importance follows: 

“In short, I conclude that two factors are necessary 
to produce the condition, namely, considerable obstruc- 
tion to venous outflow and hyperlipemia, and that the 
white spots are due not to embolism but to extravasation 
of fat into the retina. As a name for the condition I 
suggest traumatic liporrhagia retinalis.” Other sugges- 
tions of Dr. Verhoeff’s appear in relevant positions in 
this paper. It is of further interest and significance 
that Verhoeff wrote of the condition as Purtscher’s 
tetinosis, a fact easily overlooked. This qualifying term 
answers rather definitely some of the queries in the 
tarlier literature. 


inflammatory process, to an abrupt increase in 
intracranial pressure, with resultant vascular 
changes in the retina, these changes being trans- 
mitted through the perivascular lymph spaces. In 
fact, even the possibility of the cerebrospinal 
fluid’s being forced into the retina proper by the 
pressure exerted through the perineural-peri- 
vaginal lymph spaces has been proposed by 
Purtscher. This hypothesis is based on Leber’s 
observations and conclusion that “the intervagi- 
nal space of the optic nerve passes directly into 
the subarachnoid space and thence directly into 
the cerebral ventricle, so that the possibility of 
entrance of cerebrospinal fluid through the inter- 
vaginal space must be conceded.” 

According to Albert and Schnitzler, in cases 

of artificially increased cerebral (intracranial) 
pressure there is a continuous flow of cerebro- 
spinal fluid from the optic nerve sheath, whereas 
normally the fluid escapes only in drops. Hence 
Leber stated: 
: Though the intervaginal space usually ends 
blindly, anteriorly, experiments with injections have 
demonstrated connections of this space with the supra- 
vaginal space and with Tenon’s space, and even with 
the perichoroidal space, and through that, via the lymph 
sheaths, with the central vessels of the optic nerve. 

There exists of course the further possibility 

that under certain circumstances the cerebrospinal 
fluid actually enters the aforementioned spaces. 
where it may produce changes. 
[If] however, this occurs via the lymph sheaths of the 
central vessels of the optic nerves, i. e., as a result of 
excess pressure in the former, it is logical to conclude 
that under high pressure the stasis of lymph in the peri- 
vascular spaces of the central vessels will result in 
passage of the lymph along the continuation of the 
spaces about the ramifications of the retinal vessels 
into the retina, where it may also produce changes 
(Leber). 

While this transmission of the lymph may be 
a causal factor in some instances, the theory does 
not answer adequately all the questions. In cer- 
tain of Purtscher’s original cases the condition 
was associated with trauma to the head, and not 
to the trunk, and thus the mechanical agent might 
well have been different. 


19] 
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li grave degrees of change in the cavernous 
sinus, as well as other cerebral venous sinuses, 
were responsible for the ocular signs, then one 
should later observe, at least occasionally, papille- 
dema and oculomotor disturbances from the con- 
tinued intracranial pressure which would follow 
thrombosis of these sinuses. Papilledema would 
certainly develop in cases of less severe damage, 
without loss of life, even though the fundic pic- 
ture of Purtscher’s disease might be present clin- 
ically. 

Recent studies of the development of papil- 
ledema and experimental and clinical exam- 
inations all have shown that the effects of 
intracranial pressure through passage of the 
cerebrospinal fluid along the vaginal spaces of 
the nerve are so slow in development, even with 
space-taking lesions of considerable size, that 
Purtscher’s hypothesis is hardly tenable. Fur- 
ther, the slow recession (in the ophthalmic pic- 
ture) of papilledema after the release of all 
abnormally high intracranial pressure differs 
definitely from the rapid recession in cases of 
angiopathia retinae traumatica. The basic pre- 
mise in Purtscher’s hypothesis, however, does not 
differ from that which I feel is significant in the 
development of papilledema. Another point is 
the almost constant absence of any state of men- 
tal retardation or mental confusion in cases of 
Purtscher’s disease 

Purtscher’s hypothesis, with respect to the 
mechanism involved, is not sustained by the evi- 
dence in the first of the 2 cases to be presented 
In this case the condition was not Purt- 
scher’s disease, but simply pronounced congestion 
of the retinal veins and arteries, due to compres- 
sion of the chest with associated fractures. 
Hence the case indicates a possible relation be- 
tween the intracranial venous sinuses and dis- 
turbances in the retinal circulation. In view of 
this possibility, an indefinite secondary effect may 
he exerted on the development of Purtscher’s 
disease through the intracranial venous circula- 
tion. It is sufficient to know to a certainty that 
severe injuries to the trunk and abdomen (dem- 
onstrated clinically, as well as by various ac- 
cepted animal experiments) may cause throm- 
one of the cranial venous sinuses, as 
the most extreme degree of damage possible. 

Verhoett stated: 


here. 


bosis of 


The white spots characteristic of Purtscher’s retinosis 
never occur in ordinary cases of increased intracranial 
pressure, even when this is extremely high. They also 


never appear after thrombosis of the cavernous sinus or 


complete obstruction of the central vein. Hence, they 
must have some other cause. They occur only in cases 
in which there have been fracture and obstruction of 
the retinal veins. Their appearance strongly suggests 
the presence of fat. Simple obstruction or embolism 
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of a retinal vessel never produces them; therefore fat 
emboli would not do so. Most likely they are due to 
venous obstruction associated with traumatic hyper- 
lipemia. Distention of the small vessels might permit 
the fat to pass into the tissues, either by diapedesis or 
through small breaks in the distended vessels. Usually 
some blood is extravasated with the fat. 


It is interesting that so few persons have con- 
sidered the possibility that fat emboli (fat drop- 
lets) arising from traumatized bone marrow or 
from damaged bone substance are sufficient to 
explain the retinal changes. In view of this pos- 
sibility the presence of the fundic picture char- 
acteristic of septic endocarditis certainly permits 
the serious consideration of that condition as a 
probability in all instances in which there has 
been injury by compression to bone. It is fairly 
well known that emboli from injured bone mar- 
row may produce multiple infarcts in distant 
organs and structures. 

Oppolzer, in 1933, studied exhaustively the 
occurrence of fat emboli following multiple frac- 
tures and severe contusions of the subcutaneous 
fatty tissue. Experimentally, Czerny and Bill- 
roth, in 1875, demonstrated hemorrhages in the 
choroid in dogs following injections of hog fat 
into the jugular vein. In spite of this, Leber 
stated “that no case has been observed in which 
demonstrable visual disturbance developed as a 
result of fat embolism.” Oppolzer apparently 
took this statement of Leber’s as his gage of con- 
troversy in proving his contention. He first care- 
fully analyzed the literature and cited repeated 
instances in which the clinical observation had 
been made. For instance, Wilke reported the 
presence of hemorrhages in the choroid of the 
dog with fat embolism following transverse frac- 
tures of both hindlegs. Busch and Wilke re- 
ported fat globules in the capillaries of the con- 
junctiva. Hosch, as early as 1905, examined the 
retina, as a surface specimen, of a man who had 
died with fat embolism of the lung fifty-four 
hours after an accident and observed fat in the 
retinal capillaries. Schieck learned (through a 
personal communication) that his colleague 
Bunge, of Halle, Germany, had concluded from 
his rich experience that “after mine accidents 
white foci can almost constantly be demonstrated 
in the retina.”’ Schieck classified these changes 
with the retinal lesions described by Purtscher 
(1910), without, however, drawing attention to 
the possible etiologic significance of fat droplets. 

Oppolzer made a detailed clinical and _ histo- 
pathologic examination of 7 cases of traumatism 
in which fat emboli could have occurred because 
of the nature of the trauma. In addition, he re- 
ported a possible case of Purtscher’s disease, in 
which the patient had a craniotomy after exten- 
sive injuries sustained in a fall of four stories. 
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Autopsy revealed fractures of the pelvis, the ver- 
tebrae, both ankles, the upper portion of the arm 
and the base of the skull. The results of exam- 
ination of the tissues were reported. .\n abstract 
of this study follows: 

Fat embolism in the greater circulation often leads to 
changes in the eyegrounds, which can be demonstrated 
by more frequent examinations, even after days and 
These changes are also demonstrable in cases 
of severe cerebral or pulmonary tat embolism but are 
more frequent in cases of the cerebral form. They 
can be demonstrated ophthalmoscopically as emboli in 
the direct branches of the central artery. Histologically 
the white foci are characterized by edema‘ of the nerve 
fiber layer of the retina overlying capillaries with fat 
emboli, a change which is also demonstrable in both 
brain and nerve substance. retinal changes 
usually do not cause disturbance of vision, but if located 
in the macula they may lead to severe and lasting 
visual loss 


\ eeks. 


These 


In the presence of obscure cerebral symp- 
toms due to injury, such a fundic picture may be of 
diagnostic significance. As a rule these lesions heal, 
leaving no trace. 

Secondary retinal changes occurred in 6 cases of fat 
embolism, with histologic changes and clinical symp- 
toms characteristic of cerebral fat embolism. In 4 of 
these cases of severe cerebral fat embolism the patient 
recovered. 

Pronounced vascular changes in the brain were ob 
served in 1 case of cerebral fat embolism, and then only 
in the globus pallidus. 

The retinal changes associated with fat embolism 
showed a possible relation to late post-traumatic injuries 
of the retina. 

The cerebral cortex itself did not show any char- 
acteristic severe changes. The cells were well preserved, 
and the glia was not reddened or proliferated. There 
were no softenings or hemorrhages. In the medullary 
laver of the cerebral cortex the changes were more 
pronounced. Especially in the medulla of the frontal 
portion of the brain and of the capsule one could 
observe the following changes: There were numerous 
hemorrhages from various calibers. = In 
other cases and in other places in the same eyes the 
bleeding came from the capillaries. If the hemorrhag 
was severe, the wall of the bleeding vessel frequently 
could no longer be recognized. Elsewhere the walls 
could be identified as strips of tissues permeated with 
blood or as coagulated tissue rests in the center of 
the hemorrhages. Occasionally there appeared a tiny 
extravasation of blood from the vessels, the walls of 
which showed lesions. 


vessels ot 


Besides these two forms of hemorrhage, there was 
in the internal capsule, at the margin of the striatum, 
a small white softening. An area of meshlike structure 
could be recognized, in which the tissue was destroyed. 

A common observation in all the areas examined 
was the filling of numerous blood vessels with fat. 
Both in the cortex and in the white substance of the 
cerebrum, the striatum pallidum, the optic thalamus, 
the medulla oblongata and other portions of the brain 
stem the lumens of some of the vessels were more or 
less abundantly filled with fat. However, the presence 
of fat in the vessels did not produce a secondary reac 
tion of nerve tissue, or even of the vessel walls. 


In the discussion on the first presentation of 


the cases to be reported here, Shipman stated 
] 


that he was not well satisfied with the theory 
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that fat emboli (fat droplets) were the cause of 
the lesions. It seemed to him that if fat embolism 
was the etiologic factor, the condition should be 
encountered more commonly. This opinion is 
not surprising; in fact, it is rather common. 
Winkelman called attention to this controversy. 
For instance, Grondahl, cited by Winkelman, 
could not prevent fat embolism even after liga- 
tion of both the venous and the lymphatic 
drainage of the 
animals. 


extremities of experimental 
lehman, also cited by Winkelman, 
maintained that fracture could not disorganize 
all the fat cells in the bone marrow and that it 
was impossible to explain the forcing of fat into 
the veins, for while the course of the venous 
current above an injury is away from the site 
of the lesion, the pressure in the vein is posi- 
tive, not negative. Lehman stated that veins 
never exert suction and that as all currents lead 
toward, and not away from, the site of injury, fat 
can hardly enter damaged veins. 

The course which the fat droplets may take 
alter they enter the circulation is more certain 
than its origin or its method of entrance. To 
postulate an open foramen ovale is unnecessary, 
though 1 case (Fuchsig) of pulmonary fat em- 
bolism was reported in which there was an open 
foramen ovale. On the other hand, cases have 
heen reported in which free fat droplets were 
present in the urine after trauma, the lungs them- 
selves being free. Under such circumstances the 
systemic circulation must have conveyed the fat 
emboli. Therefore the fat droplets had to pass 
through the pulmonary circulation, in spite of 
this having been called “the guardian angel of the 
systemic circulation.” 

It is a fact well known to the general surgeon 
that small fat globules acting as emboli are not 
infrequently the complication of a broken bone, 
usually of an extremity. These globules pass 
through the pulmonary veins and the left side 
of the heart, ultimately to lodge in the brain. 
The brain may show no gross lesions other than 
multiple petechial hemorrhages due to the emboli 
scattered throughout the centrum. It is not at 
all uncommon for death to occur from cerebral 
fat embolism within a few days, while in other 
cases the course goes on to ultimate recovery. 
The pathways to the terminal retinal vessels, 
while appreciably shorter, are much more devious 
than those to any part of the cerebral cortex. 
This may be the answer to the relative infre- 
quency of retinal angiopathy as compared with 
the more common occurrence of cerebral fat em- 
holism. 

It is true, as Shipman pointed out, that Knoll 
and Willers independently trephined the skulls 
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of rabbits and found that the brain could be 
made to bulge through the trephine holes when 
pressure was applied to the thorax or to the abdo- 
men. Nevertheless, an increase in intracranial 
pressure, no matter how sudden or how exten- 
sive, cannot account for the characteristic exu- 
These 


exudative areas vary from massive white, milky 


dates in the retina seen at various times. 


swellings to white plaques (figure) and many 
discrete, elevated areas, resembling cotton wool, 
which le along the vessels. These areas show 
striae and many hemorrhages contiguous to the 
vessels and apparently are not connected with or 
related to the white spots. The presence of fat 
droplets apparently could account wholly for the 
changes. Certainly, petechial hemorrhages con- 
stitute a classic characteristic of emboli. 
Purtscher’s original description is not clearcut. 
Salient points in some of his cases are noted here 
in translation (the italics, which are mine, indi- 
cate characteristics in between Purt- 
scher’s original description and the picture in the 


common 


second of the 2 cases presented here). 


The ophthalmoscopic picture im such cases is char- 
acterized by white spots, usually located in the inner- 
most layers of the retina and showing a close relation 
to the course of the retinal veins. For this reason 
they appear predominantly in the region about and 
on the disk and the macula lutea. 

In the great majority of cases there appear numerous 
striate and punctate hemorrhages. 

Symptoms of papillitis may complete the picture but 
may be absent. 

The predominant feature is bright, dassling white 
specks and effusions of blood. The disks may be 
entirely normal, sharply defined and nonhyperemic, the 
vessels being of normal caliber and the arteries perhaps 
a bit more tortuous than normal, but hardly pathologic 

The changes to be described in detail involved pre- 
dominantly the region between the disk and the macula 
but, following the course of the vessels, extended 3.6 
disk diameters toward the periphery of the retina. It 
immediately evident that the changes closely 
followed the veins; the arteries appeared not to be 
involved, 

In 1 case ophthalmoscopic examination of the right 
eye revealed a large so-called preretinal hemorrhage, 
2 disk diameters in extent, of a shagreen appearance. It 
sprang from the superior temporal vein, which bounded 
the hemorrhage above. Also, in the region of the 
inferior retinal veins, for instance around the inferior 
temporal vein, fairly extensive, thin) venous hemor- 
rhages, produced by diapedesis, appeared in the retina; 
these in part showed fine vertical striations. 


Was 


The most interesting observation in another case was 
the presence of twenty-nine white specks in the fundus, 
of various sizes and shapes. Their long diameters 
(which paralleled the vessels) ranged from 0.2 to 1 disk 
diameter; the breadth varied. Usually they were 
approximately oval, but some were elongated. /*re- 
quently they obscured the veins, to which they showed 
an intimate relation, and could thus be located in the 
innermost layers of the retina. The appearance and 
outlines of the specks suggested scattered snowflakes. 
[heir margins were indistinct, splitting into very fine 
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striae and punctae, which could be 
tinguished in individual plaques. 
bright silver, with a rather bluish tinge. The spots 
seemed to have a certain predilection for the fine 
venous branches springing from the macula and their 
ramifications, so that the latter appeared between the 


more plainly dis- 
In color they were 


white specks somewhat as rivers on a map between 
clevations of the terrain. 
by contrast—showed up were probably 
iuller than normal. Similar peculiar changes, except 
for the large hemorrhage, were observed in the fundus 
ot the left eye, but here the hemorrhages’ were almost 
entirely absent. Only a few hemorrhages of. slight 
degree were noted along the inferior temporal vein, and 
two insignificant, round hemorrhages were seen above, 
between two white spots. The centers of both maculas 
showed unusually coarse, indistinct, brownish  stippling. 
No foveal reflex could be seen. 


These small vessels—possibly 


sharply and 


The white specks showed unmistakable rapid retro- 
uression, diminishing in extent and density and dis- 
solving more and more into fine, silvery bright punctae 


and. striae. 


My 2 cases are now presented, the first in ab- 
stract and the second in detail. 

Case 1A man aged 40 was admitted to the hospital 
several hours after he had sustained a severe crushing 
injury to the chest as the result of his being squeezed 
between the back of a large truck and the side of a stone 
building. The patient died several hours after admis- 
sion. The bony thorax had many simple and compound 
iractures. A few hours prior to his death examination 
of the fundus showed a picture which resembled, to a 
remarkable degree, that seen in cases of polycythemia 
vera. There were tremendous engorgement and _ tortu- 
osity of all the retinal veins and arteries, with many 
massive retinal hemorrhages. The onset of the retinal 
angiopathy was apparently almost instantaneous. The 
patient was mentally clear and did not present the 
common picture of severe cranial trauma. 

CasE 2.—A streetcar motorman on Oct. 29, 1942 was 
iorcibly thrown against the front of his car in a 
collision, when the car which he was driving became 
derailed after going through an open switch. He com- 
plained immediately of pain in his chest and, within 
an hour, of impaired vision. The patient was sent to 
the Municipal Hospital and from there to his com- 
pany’s infirmary. Roentgenograms of the chest were 
taken without delay and apparently showed nothing 
abnormal. No definite symptoms of injury to the chest 
were present except for the pain. The police exam- 
inations thought necessary prevented further medical 
examination until the following day. The patient was 
mentally alert and clear throughout all these investiga- 
tions, showing no sign of cranial trauma. Examination 
revealed no pathologic external changes in the eyes. 
The pupillary reflexes were normal, and oculomotor 
motility was normal. Vision, with the best correction, 
was 6/12 in each eye, being slightly better in the left 
eye than the right. Examination of the fundi showed 
venous tortuosities; edema, with massive “exudates” 
into each macula; rather extensive perimacular edema 
and infiltration, with radiating tension lines about the 
right macula; many fine hemorrhages into each macula, 
and grosser extramacular hemorrhages, which tended to 
be flame shaped. The hemorrhages were largely venous 


and, with the exception of those in the macula in close 
proximity to a vein, usually involved the smaller veins: 
two of the arteries, however, also showed hemorrhages, 
This drawing presents the lesion 


as seen in the figure. 
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Central macular lesion in the right eve as seen with the red-free light. The central macular 
plaque closely approximates in size the normal papilla. The ftlame-shaped hemorrhage below, 
(temporal) margin, is in proximity to an arteriole, while that above, on a 


] 


toward the lett 
branched vessel, is near a venule. The corona ot droplet hemorrhages about the central lesion 
“hh 


is pictured perhaps as a bit more extensive (though only slightly so) than the actual lesion. 
The yellowish tint of the central portion of the plaque was best seen with green illumination—in 
fact, it was barely visible with ordinary light. Vision in the right eve was 6/12 at the height 


of the pathologic process 
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in the macula of the right eye as seen with red-free 
light, the lesion being the size of the normal papilla. 
A macular lesion in the left eve was similar, though less 
extensive. There were five smaller white spots scattered 
about, all in close proximity to the terminal vessels; 
at least one of these patches lay on a terminal arteriole, 
overlying and in fact almost ensheathing, the vessel. 
The last-mentioned lesion was in the inferior temporal 
extramacular region. It was yellowish white, and rather 
sharply demarcated, but was not hemorrhagic. Another, 
between the 
superior temporal artery and its 
vein (left eye), its margins being rather indistinct and 
directed toward the papilla, though its peripheral out- 
lines were in part rather distinct. In the apex of this 
lesion were a few tiny droplet hemorrhages, within and 
ust outside its This indistinct outline cor 
responded exactly with Purtscher’s, the original descrip 
tion. Its relation was apparently anatomic and followed 
the course of the retinal nerve fibers 

The that is, the 


smaller lesion, irregularly 
parallel courses of the 


triangular, lay 


¢ dges 


largest retinal macula, 


area, Was 
silvery as viewed with red-free light (figure) and 
vellowish with ordinary ophthalmoscopic light. It was 


outlined with very fine lines of droplet hemorrhages 
arranged like a corona, and the clevated plaque had 
denser hemorrhages. In addition, there was a ring of 
hemorrhages in the center; this central portion, which 
is supplied by the choroidal circulation, appeared yellow. 
It may be significant that this yellow area was the last 
to disappear during the process of absorption. This 
large plaque lay deep in the retinal stroma, a fact even 
more evident a bit later, when, during the days of rapid 
absorption, the yellowish tint of the central region faded 
slowly, remaining after the brown. stippling of 
the absorbing hemorrhages had wholly disappeared. 
The retina about the macula was edematous, with fine 
radial striations which were faint but were rather 
easily seen, especially when the illuminated area was 
viewed somewhat obliquely. 


even 


\ccording to this description of the lesions observed, 
both venous and arterial structures may be involved. 
This fact is significant. Purtscher himself stated that 
the characteristic of the disease is “the appearance of 
white plaques in retinal areas in otherwise apparently 
normal condition, and quite independent minimal hemor- 
rhages in other parts of the retina, their independence 
indicating their separate origin.” 

The fields 
helds changing 


peripheral 
showed 


The 
receding 


central 
central 


normal. 
rapidly 


were 
and 
scotomas., 

The patient was admitted to the hospital and was 
carefully studied for any possible clinical signs which 
might suggest the mechanical 
changes. None whatever found. All of the 
studies gave wholly normal or negative results. The 
internist called in on the case expressed the opinion 


basis of the retinal 
was 


that the patient had = costal-sternal compression and 
trauma (dislocations) in view of the persistent pain 
i the thorax over these regions. Strapping of the 


chest and diathermy treatments, when started, gave 
him relief in ten days to two weeks. It was thought 
that the patient might have had a preexisting cardio- 
vascular-renal condition, but detailed study revealed 
nothing abnormal. His blood pressure averaged 140 
systolic and 90 diastolic. 

Fourteen days after the accident the patient’s vision 
had cleared to 6/6—2 and was 6/5 —2 with the best 
correction. The fundus of the left eye was normal 
except for a possible slight arteriovenous disproportion. 
The fundus of the right eye was also normal except 
for slight depigmentation of the macula and for the 
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remains of the yellow tint in the central portion of the 
macular hemorrhage. 

Eight months later the patient had tiny bilateral 
absolute central scotomas without any visible changes 
in the fundus, and visual acuity was 6/12 and 6/9. 
This condition is apparently permanent. 
reported in the literature 
optic nerve atrophy resulted. 


In some of the 
cases degrees ot 
In these cases the initial 
injury was probably more severe than in our case 2. 


varying 


COM MENT 


In the tirst of the 2 cases presented here nota- 
ble vascular changes appeared in the retina im- 
mediately after the injury. The patient died 
shortly thereafter. There should be considered. 
first, the probability, in case Purtscher’s disease 
was to develop, that death occurred before the 
exudates could develop about the terminal vessels 
containing fat droplets and emboli. The tremen- 
dous engorgement of the veins, especially those 
with the multiple massive hemorrhages, suggests 
thrombosis of the 


a second possibility, that. is, 


intracranial venous sinuses and the resulting 
abrupt stasis in the retinal veins. 

Purtscher, in his original paper, emphasized 
the relation of the exudates and hemorrhages to 
the veins. In the second case reported here, the 
pathologic process was associated with at least 
two arterioles. Further, at least one pathologic 
patch was of truly capillary origin and was 
equally close to an artery and to a vein. In 
the terminal circulation of the eye it seems nec- 
essary to emboli with the arterioles 
rather than with the venules. Purtscher’s hypoth- 
esis is based on perivascular changes associated 
with venules. If fat droplets present as emboli 
are to be considered of etiologic importance, then 
both capillary and arteriolar changes and rela- 
tions should be Such 
were made in the second case. 


associate 


observed. observations 


CONCLUSIONS 
On the basis of a study of the 2 cases pre- 
sented and a critical review of the literature, the 
following conclusions are relevant: 

1. The term retinal teletraumatism, suggested 
by Smith, is not sufficiently descriptive, and hence 
is unsatisfactory. The original term angiopathia 
retinae traumatica is equally inapt in that it fails 
to eliminate such cases as the first one reported 
here. Furthermore, and more important, the 
term fails to take into account the basic etiologic 
and pathologic factors. Verhoeff’s suggestion, 
“traumatic liporrhagia retinalis,” seems adequate. 
The term designates the exact etiologic agent, the 
anatomic structure involved and the precipitating 
cause. 








2. The reasons for the various retinal changes 


-een and reported are not, as Stokes said ‘‘only 
-peculative.”’ 

3. Several allied conditions, such as traumatic 
isphyxia, have similar lesions, and such lesions 
ight be the result of an etiologic factor some- 
vhat similar to that present in the first case re 
ported, 1.e., involvement of the intracranial venous 
sinuses. 

+. The onset of angiopathy is abrupt and oc 
Arterioles 
may be involved, in spite of Purtscher’s original 


urs early in the course of the disease. 
statement. This presupposes that the minute fat 
emboli, i.e., fat droplets, have passed through the 
pulmonary circulation. This must occur for the 
result of pathologic 


hanges in the venules alone, as originally postu 


ondition cannot be the 
The fact that venules also 
show changes seems to indicate that the fat drop 
lets have entered, and even passed through, the 
capillaries. 


lated by Purtscher. 


Verhoeff stated (personal communi 
ation ) : 


would seem that minute fat globules could 
through the wall as readily as red blood corpuscles, ii 
The complete recovery of retinal function 
ind the rapid absorption of the fat indicate that there 
has been no obstruction in the affected vessels 

temporary complete obstruction would permanently 
; 


lestroy retinal function in the region supplied by the 


pass 
not more so. 


even 


vessels 


This statement is significant in consideration 
i the mechanics of the condition and the exact 
whereabouts (anatomically) of the fat droplets. 
is these are represented by the visually evident 
white spots and the varied hemorrhages. 

5. It is certain that the condition in these cases 
is not purely the result of thrombosis of the in 
tracranial vascular sinuses or of a sudden in 
crease of intracranial pressure sufficient to ac 
‘ount for the retinal changes seen and postulated 
by Purtscher on the basis of the cerebrospinal 
fluid’s being forced along the vaginal sheath. The 
first of these two factors has a possible relation ; 
the importance of the second is denied. It is 
ilmost certain that fat emboli as droplets are 
responsible for the majority of cases of angio- 
pathia retinae traumatica (traumatic liporrhagia 
retinalis), modified in part perhaps by throm- 
It is doubtful 
whether an increase in intracranial pressure is 


bosis of cerebral venous sinuses. 


present in these cases. Certainly, it is not a 


necessary or important, or even a significant. 
etiologic factor. The complete absence of any 
mental signs or other symptoms of increased in- 
tracranial pressure in all the cases reviewed is 
MmMportant. 
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©. Liporrhagia retinalis traumatica is charac- 
terized by a somewhat generalized dittusion of 
fat droplets in the fundus, the picture being modi- 
hed in part by a generalized hemorrhagic situa- 
tion in the retina or brain or both due to factors 
other than the emboli themselves, that is, prob- 


1 


ably severe disturbance in the venous circulation 


of the retina, brain and brain stem. 
1930 Chestnut Street. 
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PATHOLOGIC CHANGES IN 
SUBACUTE 


THE 
BACTERIAL 





EYE ASSOCIATED 
ENDOCARDITIS 


WITH 


REPORT OF FIVE CASES WITH AUTOPSY 
EVA C. DIENST, M.D... ann SAMUEL GARTNER, M.D 
NEW YORK 


Subacute bacterial endocarditis is a complica- 
tion of heart disease which is often brought to 
the attention of the ophthalmologist because of 
the striking fundic picture. We had the oppor- 
tunity of obtaining at autopsy the eyes of 5 
patients who died of this disease at Montetiore 
Hospital. The ocular lesions were of special 
interest, as they were visible to a considerable 
extent during life and often suggested the diag 
nosis early. Christian! stated that only early 
diagnosis offers any hope of aid from chemo 
therapy. 

According to Libman and Friedberg * the dis 
case is due to infection with bacteria of low 
virulence of an abnormal heart. The abnor- 
mality may be congenital malformation, such as 
patency of the interventricular septum, pulmo- 
nary stenosis or patency of the ductus arterio- 
sus, but is usually the result of chronic valvular 
disease of the rheumatic type affecting the mitral 
and aortic valves. Syphilitic disease of the aortic 
valve is rarely the basis of the damage. From 
the irregular vegetations on the edges of the 
valves bacteria and emboli break off and enter 
the blood stream. ‘The eye is particularly vul- 
nerable to their attack. 

The disease has an insidious onset and pro- 
gresses slowly and irregularly over many months 
to almost inevitable death. With the signs oi 
heart disease, there are progressive weakness, 
anemia, irregular elevations of temperature and 
the various effects of embolism. Leukocytosis, 
splenomegaly, clubbed fingers, petechiae and 
muddy pigmentation of the skin are common. 
‘There is intermittent bacteremia, with a positive 
blood culture at times. In over 90 per cent of 
nonhemolytic streptococci are present, 
usually of the viridans type. In the remaining 


cases 





This work was done under a provision from Aaron 
Garfunkel Fund at Montefiore Hospital, service of 
lyr. Robert K. Lambert. 

1. Christian, H. A.: 
lriedberg.2> 

2. (a) Libman, E.: 
Lesions of Subacute 


Introduction, in Libman and 


A Study of the Endocardial 
Bacterial Endocarditis, Am. J. 
M. Sc. 144:313, 1912. (b) Libman, E., and Friedberg, 
C. K.: Subacute Bacterial Endocarditis, New York, 
Oxford University Press, 1941. 


10 per cent the influenza bacillus, the gonococcus, 
Micrococcus catarrhalis, the staphylococcus and 
and organisms are. en- 


ieningococcus other 


countered. 


PATHOLOGIC PROCESS IN THE EYI 

The pathologic changes in the eve were studied 
by Roth? in 1872; by Herrnheiser,’ in 1893; 
by Ischreyt,? in 1900; by Michel,® in 1902; by 
Falconer,’ in 1909; by Dellmann,® in 1919; by 
Gilbert,” in 1920; by Kruckmann,'’ in 1920; 
by Friedenwald and Rones,! in 1931; by 
Doherty and Trubek,’? in 1931, and by Hagen,! 
in 1941. The studies before 1920 did not ditfer- 
entiate between the septicemia associated with 
subacute bacterial endocarditis and other forms 
of septicemia. 

In the conjunctiva petechiae are common. 
They vary from the size of a pinpoint to that of 


a pinhead and are often linear. They appear in 
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irregular crops and last several days. These 


hemorrhages are” readily overlooked unless 


searched for carefully. [ritis and iridocyclitis 
are rare complications 
The retinal lesions are characteristic. The 
retina is often cloudy, with loss of its glistening 
reflex. 
may be round, elliptic or flame shaped. Doherty 
and Trubek '* drew attention to the frequent ap- 
pearance of a boat-shaped hemorrhage. 
sionally the hemorrhages 


Retinal hemorrhages are common and 


Occa- 


have white centers 
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called them Roth spots and described their oc- 
currence in endocarditis. In the French litera- 
ture their presence is referred to as Litten’s sign. 
Libman and Friedberg * pointed out the contu- 
sion in the use of the term “Roth spot.” The 
error of calling a white-centered hemorrhage a 
Roth spot has often been made. Large retinal 
exudates are occasionally observed. The hemor- 
rhages and exudates appear in crops and dis- 
appear slowly. As the fundus is observed from 
time to time the picture varies, with the absorp- 














Fig. 1—Drawings of the fundus in cases of subacute bacterial endocarditis, showing retinal hemorrhages, some 


of which have a white center. 


which are also present in several other condi- 
tions, such as leukemia, anemia, scurvy, renal 
(disease and sepsis. 
hemorrhages occur. 


In some cases preretinal 


Small white spots in the retina are common. 
Such spots are also observed in other forms of 
septicemia. ‘These spots were first described by 
Roth * as round white spots due to varicose de- 
generation of the nerve fiber layer. Litten '* first 

14. Litten, M.: Ueber akute maligne Endocarditis 
und die dabei vorkommenden  Retinalveranderungen, 
Charité-Ann. 3:135, 1878; Ueber septische Erkrank- 
ungen, Ztschr. f. klin. Med. 2:378, 1881. 


tion of old lesions and the appearance of new 
ones. Almost all patients show hemorrhages and 
exudates in the fundus at some time during the 
course of their illness. 

Papillitis was observed clinically in about one 
third of the reported cases. Falconer,? in 1909, 
first drew attention to it. This condition is an 
inflammation of the nerve head, which is char- 
acteristic of subacute bacterial endocarditis and 
is of diagnostic significance. The disk is ele- 
vated and enlarged, and the edges are fuzzy. The 
veins are dilated, and the blindspot is enlarged. 
There is little or no visual impairment, the pres- 








200) ARCHIVES OF 
ence of normal vision being of diagnostic signiti- 
cance in cases of this type of swelling of the 
nerve head. 

EKmbolism of the central retinal artery occurs 
occasionally and produces sudden blindness. 
lesions cause various visual distur- 
bances, the nature of which depends on their site. 

The degree of anemia determines the color of 


Cerebral 


the fundus. Profound anemia is common and 
gives a pale cast to the vessels and the entire 
fundus 


xamination with the slit lamp often reveals 
the presence of floating cells in the anterior 
chamber and some cells in the vitreous. Fine 
precipitates may be seen on the cornea. ‘This is 
to be expected in view of the extensive choroidal 
and retinal infiltrations. . We have not seen this 
feature reported by any other observers. 

The important points in diagnosis of the ocular 
svndrome associated with subacute bacterial en- 


nical Data m we Cases of Ocular Lestons 
Case Patient's Age, Ocular Changes 
Ne Initials Sex ¥z. During Life 
M. F M Ll Papillitis; retinal 
hemorrhages; conjunc- 
tival hemorrhages 
M M 40 Not recorded 
Ss I 43 Papillitis 
4 I. 1 M 1 Papillitis; exudates 
in retina 
B: F Fr 44 Papillitis; retinal hem- 


orrhages and exudates 


Accompanying Subacute Bai 
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the ora serrata, and in | case they involved the 
ciliary body. 

Papillitis was observed during life in 4 of our 
5 cases. This is a higher percentage than other 
observers have noted. In the literature its pres- 
ence has been reported in about one third of the 
The degree of elevation of the disk varied 
to 3 D. Hemorrhages and exudates in 
the retina were observed during life in 3 of our 
Pathologic study revealed their presence 
in + cases. Changes in the choroid were not de- 
tected during life but were observed in 4 cases. 


Cases. 


from 1 


Cases. 


Infiltration of the ciliary body was not suspected 
during life but was revealed on microscopic ex- 
amination in 1 case. 

The retina in many areas presented diffuse 
edema with many small lesions, consisting of foci 
of cellular infiltrates, chiefly around blood ves- 
sels. Most of the lesions were in the ganglion 
cell and nerve fiber lavers. This localization was 


fertal [endocarditis 


Rheumatic 


Cardiae Lesions Type Blood Culture 
Mitral stenosis and Yes No growth * 
insufficiency; aortic 
insufficiency 
Mitral stenosis and Yes Streptococcus viridans 
insufficiency 
Mitral and aortic Yes Str. viridans 
valvyulitis 
Mitral regurgitation Yes Str. viridans 
and stenosis; aortie 
insufficiency 
Mitral! disease Yes Staphylococcus aureus 


* In case 1 repeated 
bacterial endocarditis 


blood cultures were sterile, though 


docarditis are 
hemorrhages, 


conjunctival petechiae; retinal 
with white centers; Roth 
and edema of the disk with good vision. 


some 
sp ts, 


ANALYSIS OF CASES 


The pertinent clinical data in our 5 cases are 
outlined in the accompanying table. 

The pathologic process in the eyes in these 5 
cases was variable but followed a general pat- 
tern. The retina, optic nerve and choroid were 
most attected. During life some of the retinal 
lesions and the changes in the optic disk were 
visible, but the extensive infiltrations in the 
choroid were not observed and were discovered 
only on microscopic study. 

In both the retina and the choroid the lesions 
were chiefly in the posterior half of the eye and 
were most numerous near the optic disk. This 
is probably accounted for by the greater vascu- 
lature of the posterior part of the choroid and 
retina. Occasional lesions extended as far as 


autopsy 


showed the ease to be a typical instance of subacute 


apparently due to the origin of the infiltrations 
about the blood vessels, which are most numer- 
ous in these layers. Some of the larger lesions 
encroached on the outer layers of the retina, dis- 
placing the orderly arrangement of the nuclei and 
fibers, but rarely extended as far as the rods and 
cones; of the lesions that did, few reached the 
pigment epithelium. In 1 case a large lesion 
extended through the pigment epithelium, the 
lamina vitrea and the choroid and to a slight ex- 
tent invaded the sclera. The type of cells in the 
infiltrate varied a great deal. In a few foci there 
were many polymorphonuclear leukocytes, an 
indication of recent and acute infection. In most 
lesions there were small round cells, usually with 
fibroblasts and 
endothelioid cells, cell types indicating an older 
and less acute inflammation. 


some tissue cells, plasma cells, 


A small number ot 


giant cells were noted. The retina about the 


lesions was usually swollen as a result of edema. 
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Fig. 2 (case 1).—Low power magnification (x25) of the optic nerve and optic disk, showing papillitis. 
4 indicates cells forming a mantle layer; B, a focus of inflammatory cells. 
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Fig. 3 (case 1).—Higher magnification (* 140) of the edge of the optic disk, showing papillitis. A indi- 
Cates cells forming a mantle layer, and B, the edematous nerve, displacing the retina. 
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Fig. 4 (case 1).—Still higher magnification (x 308) of the surface of the optic disk, showing papillitis 
A indicates cells forming a mantle layer and surrounding the blood vessels 
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Fig. 5 (case 4).—Retinal infiltration. 


This area corresponds to a small white spot: 
and edema have displaced many of the retinal elements. 


At 
x 140. 





A inflammatory cells 











DIENST-GARTNER—EVE CHANGES WITH ENDOCARDITIS 203 























Fig. 6 (case 1)—Retinal infiltration. This area corresponds to a small white spot: At 4 inflammatory cells 
nd edema have displaced many of the retinal elements. X 296. 

















Fig. 7 (case 5).—Areas of retinal infiltration. 1, a focus in the superficial portion of the retina; B, an 
1 isolated focus in the nerve fiber layer, and C, a iesion in the deeper part of the retina, which extends into the 
cels | 1 , 


horoid and sclera. x I 
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Fig. 8 (case 5).—High power view (x 153) of the area of infiltration 


packed. 4 here corresponds to 7 A in figure 7, and B, to B in th 
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selv Fig. 10 (case 1).—P, deposit of pigment in an older retinal lesion. 
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Fig. 11 (case 2) \rea of infiltration in the choroid. This is an extremely frequent lesion. At .4 a cellular 
infiltrate fills the space between blood vessels t Zoe. 
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\bout some areas of infiltration there had been 
considerable diapedesis of red cells. The small 
foci of inflammation in the retina were numerous. 
In any one slide one saw several of them. In 
examination of the eyes during life fewer lesions 
were observed, as only the large, dense infiltra- 
tions were noted, while the commoner small le- 
sions were missed. 

Hemorrhages stand out against the retina dur- 
ing life by reason of their color. However, ex- 
amination of the slides showed that there were 
five or six areas of infiltration for each hemor- 
rhage seen. 

\ few of the older retinal lesions had irregu- 
lar masses of pigment. These were probably de- 
rived from the cells of the pigment epithelium 
which had wandered into the retina. Doherty 
and Trubek ?? described areas of the retina with 
homogeneous, structureless changes in the nerve 
liber layer, with nuclear detritus. We did not 
observe any corresponding lesion. 

Papillitis was present in 4 of our cases. Papil- 
ledema was so intense that the surface of the 
disk projected into the vitreous and crowded 
the retina away from its edge. In addition to 
the edema, there were numerous small foci of 
new cells in the nerve and a characteristic heav 
inantle layer of cells beneath the surface of the 
disk. The cells were of varied types; some le- 
sions had large numbers of polymorphonuclear 
leukocytes, but most of them contained small 
round cells, some plasma cells and occasional 
large mononuclears, as well as rare giant cells. 
Most of the foci in the nerve were about small 
blood vessels, though a few of the larger vessels 
also had perivascular infiltrations. The consider- 
able edema was apparently a reaction to the local 
inflammation, though it seemed excessive as com- 
pared with the small foci of cellular infiltration. 
rainage of toxic products from the diseased 
retina and choroid into the optic nerve may have 
heen a factor in producing the papillitis and neu- 
ritis. In 1 case there was increased intracranial 
pressure, which was an important factor in pro- 
ducing the papilledema. So the picture was one 
of optic neuritis and papillitis with considerable 
edema without loss of function of the nerve. 
(his process differs from that of ordinary papil- 
ledema in that there is a cellular infiltration as 
well. It differs from optic neuritis in that there 
is no specific effect on the papillomacular bundle ; 
in fact, function is little affected. 

The choroid was the most extensively affected 


part of the eve. There were many foci of dense 


infiltration, chiefly of small round cells. The 
areas of infiltration did not appear particularly 
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around the vessels but were between them, often 
arranged in rows. Most of the foci of infiltra- 
tion were near the posterior pole. 

Occasional cellular infiltrations were observed 
in the ciliary body and in the _ perichoroidal 
lamella. In a few instances small areas of infil- 
tration from neighboring foci extended into the 
sclera and the subarachnoid space. We did not 
note any lesions in the cornea, the iris or the 
lens. 

In the vitreous were numbers of inflammatory 
cells, particularly near the inflamed nerve head 
and the retinal lesions. These included small 
round cells, plasma cells and histiocytes. These 
foci corresponded with the cells in the anterior 
chamber and the fine precipitates on the pos- 
terior surface of the cornea observed with the 
slit lamp. 

In the retina the relation of the infiltrations to 
the small vessels suggested that they were the 
result of involvement of the vessel wall, probably 
arteritis, from which the infection spread. In 
some cases they may have arisen from infected 
thrombi and emboli, as suggested by Friedenwald 
and Rones.”! 

Various names have been given this entity. In 
1872 Roth * designated it as septic retinitis. This 
term, however, included cases of septicemia from 
causes other than subacute bacterial endocarditis. 
Gilbert * applied the name ophthalmia lenta. Frie- 
denwald and Rones *' included this condition un- 
der septic choroiditis. Doherty and Trubek,’” 
suggested the name “retinitis of endocarditis.” 
However, such a designation does not take into 
account the neuritis, papillitis and choroiditis, 
which are important features. This syndrome is 
not an isolated disease of the eye but is a mani- 
festation of the general disease. It should be re- 
ferred to as the ocular syndrome of subacute bac- 
terial endocarditis. 

SUMMARY 

Subacute bacterial endocarditis often affects the 
eye and produces a group of characteristic signs 
which aid in early diagnosis. Frequent lesions 
are conjunctival petechiae, papillitis, Roth spots 
and other types of retinal exudates and hemor- 
rhages, some of which have white centers. [x- 
amination with the slit lamp may show small 
floating cells in the anterior chamber and _ fine 
keratitic precipitates. The pathologic process is 
characterized by cellular infiltration and edema, 
particularly about the blood vessels in the retina 
and the optic nerve, and very extensive infiltra- 
tions in the choroid. Papillitis is a striking fea- 
ture. 
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TRANSSCLERAL REMOVAL OF INTRAOCULAR FOREIGN BODY 
WITH THE AID OF THE BERMAN LOCATOR 
HENRY MINSKY, M.D. 
NEW YORK 


When the anterior approach for the removal 
of an intraocular steel foreign body proved futile 
after three attempts, it occurred to me that the 
posterior route might be rendered less hazardous 
by use of the instrument which was so effective 
at Pearl Harbor in the hands of Moorhead, for 
whom it had been devised to locate pieces of 
magnetic metal. At the suggestion of Dr. 
Sergei Feitelberg, of the department of physics 
of Mount Hospital, Mr. Samuel Ber- 
man, the inventor, demonstrated his locator.° 
Without being informed of the roentgenographic 
data of localization, he designated during the 


Sinai 


operation the exact spot on the sclera under 
which the foreign body lay. 

The idea of 
netism to locate steel in the body is not new. 
Aveling,’ in 1851, determined the position of 
the soft parts of the body by using 
a magnetized needle suspended at its center over 
a suspected area. Observing that when “the 
magnetic indicator arrives over the part, the 
needle will dip and adhere to the skin, showing 
the exact point under which the foreign body 


utilizing the principles of mag- 


needles in 


lies,’ he used the method with success in 2 cases. 

Thirty vears later Herman Knapp,* evaluating 
the work of Pooley,’ gave him credit for being 
the first to apply the principles of magnetic 
localization to the eye and expressed the belief 
that his work was of great promise. Pooley 

This paper was read at a meeting of the Section on 
Ophthalmology, New York Academy of Medicine, Dec. 
20, 1943. 

1. Moorhead, J. J.: A Foreign Body Finder: 
Locator, J. A. M. A. 122:123 (Jan. 9) 1943. 

2. Waugh Laboratories, 420 
manufactures the locator. 

3. Aveling, J. H.: On the Detection by the Aid of 
Magnetism of Needles Embedded Near the Surface of 
the Body, Lancet 1:149, 1851. 

4. Knapp, H.: Removal of Fragments of Iron from 
the Vitreous, Arch. Ophth. 9:207, 1880; Zwei Falle 
von Extraction von Eisenstiickchen aus dem Glaskorper, 
Arch. f. Augenh. 10:8, 1881. 

5. Pooley, T. R.: On the Detection of the Presence 
and Location of Steel and Iron Foreign Bodies of the 
Eye by the Indication of a Magnetic Needle, Arch. 
Ophth. 9:256, 1880; Der Nachweis und die Localisation 
von Stahl-und Eisenpartikeln im Auge durch die Indi- 
cationen der Magnetnadel, Arch. f. Augenh. 10:9, 1880. 


The 


Lexington Avenue, 


made thirteen experiments and came to the fol- 
lowing conclusions : 


1..The presence of iron or steel, if superficial and of 
considerable size, may be determined. 

2. The presence and position of the foreign body is 
more easily determined if it has been previously mag- 
netized. 

3. The depth of the foreign body may be inferred from 
the degree of deflection of the needle. 

4. A change in the position of the foreign body after 
the application of the magnet may be ascertained. 

Pagenstecher,® in the same year, without 
knowing of Pooley’s work, conducted similar 
experiments and obtained the same results. In 
1894 Asmus ‘ described his Sideroskop, in which 
a mirror reflected the excursions of a magnetic 
needle onto a scale. The instrument evidently 
proved inadequate since it never became popular, 
although von Blaskovics and Kreiker * mentioned 
its use in their differentiating a magnetic from a 
nonmagnetic foreign body. 

With the development of Berman's metal 
locator, Knapp’s prophecy is materialized in an 
instrument which I believe helps to make the 
posterior approach to the removal of an intra- 
ocular foreign body less formidable than here- 
tofore. 

The locator operates in the following way : 

In a diagnostic rod is placed the equivalent of two 
transformers—one in the handle and the other at the 
tip, which is used to search for the foreign body. The 
primary coils are connected in series to a source of 
alternating current. Also in series, the secondary coils 
are connected through an amplifying unit to a volt- 
meter. When an alternating current is sent through the 
primary coils, a current is produced in the secondary 
coils by induction. The instrument has a means of 
equalizing (balancing out) the voltages in the secondary 
coils so that the needle of the voltmeter will read 

6. Pagenstecher, H. T.: Two Cases of Extraction 
of Iron from Vitreous, with Observations on the 
Diagnosis and Extraction of Steel and Iron Particles 
by Means of the Magnet, Arch. Ophth. 10:145, 1881: 
Zwei Falle von Extraction von Eisenspaltern aus dem 
Glaskorper, nebst Bemerkungen iiber die Diagnostik 
und Extraction von Stahl- und Eisenstiickchen vermit- 
telst des Magneten, Arch. f. Augenh. 10:234, 1881. 

7. Asmus, E.: Das Sideroskop; ein Apparat zum 
Nachweis der Eisen-und Stahlsplitter im Inneren der 
Augen, Arch. f. Ophth. 40:280, 1894. 

8. von Blaskovics, L., and Kreiker, A.: Eingriffe 
am Auge, Stuttgart, Ferdinand Enke, 1938, p. 438. 
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approximately zero, since no current flows between them. 
Now, if the coil in the tip of the rod approaches a 
magnetic metal (the foreign body), the balanced in- 
ductance is disturbed and a difference in potential takes 
place in the secondary circuit, which results in a flow 
of current. The amount of this current, shown by the 
deflection of the needle in the voltmeter, varies with 
the size of the metallic particle and with its distance 
from the tip. At the greatest point of deflection, there- 
fore, the tip of the locator is immediately over the foreign 
body. Conversely, as the locator travels away from the 
foreign body, the deflection of the needle is lessened. 
One can estimate the depth of a foreign body, in addition, 
if its size and composition are known, by determining 
the distance necessary to give the same reading, with 
the controls unchanged, in approaching a similar piece 
of metal. The instrument responds best to iron and 
steel, and less effectively to copper, brass, silver, alumi 
num, lead and their combinations.!. The differentiation 
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fundus and reduced vision to the perception of hand move- 
ments. The patient was given tetanus antitoxin, and 
a roentgenographic examination was ordered. The pres- 
ence of a foreign body, apparently in the orbit, was 
reported by Dr. Everett Rowell, of Stamford, Conn, 
who expressed the opinion that the density of the shadow 
spoke for the fragment’s being iron or steel! rather than 
concrete. 

Dr. Scanlon thereon elicited the history that the patient 
had been hammering against a cold chisel. Examination 
of the tool revealed a defect in the cutting edge, with a 
sliver of steel still loosely attached. The head of the 
hammer showed no detect. 

Aiter four days, during which time the locator was being 
repaired, Dr. Rowell reported that an intraocular foreign 
body, probably iron or steel, lay 19.5 mm. back of the 
cornea, 6 mm. above the horizontal plane and 6 mm. 
temporal to the vertical plane. The patient was referred 
to me on July 23, eleven days after the injury. For 
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Steps in the transscleral removal of an intraocular foreign body with the aid of the Berman locator 


of a nonmagnetic foreign body from a magnetic one is 
easily made when the needle of the voltmeter does not 
move at all. 

REPORT OF A 


History —W. A., aged 47, a married white man, a 
carpenter, had his left eye injured on July 12, 1943 by 
“flying concrete.” Examination by Dr. T. F. Scanlon, 
of Norwalk, Conn., revealed contusion of the eyeball, 
with edema of the cornea which obscured the iris at 
11 o'clock. Vision was 20/20. The remainder of the 
examination, including that of the fundus, gave normal 
results. The other eye was normal. 

Two days later vision was reduced by mild iritis, 
accompanied by secondary glaucoma, with a tension of 
43 mm. (Schigtz). The iris showed a hemorrhage at 
11 o’clock. Under treatment with atropine and hot com 
presses the iritis quieted down, the tension subsided and 
vision improved, with a corresponding increase in com- 
fort. By the following day the edema of the cornea 
had subsided sufficiently to permit visualization of a 
linear break in Descemet’s membrane and a posterior 
synechia in the lens at 11 o’clock. By this time a pos- 
terior subcapsular haze interfered with a view of the 


CASE 


personal reasons, the patient delayed admission to the 
hospital until the following day, when the giant magnet 
was applied, in an unsuccessful attempt to bring the 
foreign body forward into the anterior chamber. The 
procedure was interrupted when the patient became pale, 
perspired freely and suffered severe pain. He preferred 
to go home Sunday and return on the following 
day, when another roentgenogram showed that the 
foreign body had moved 5 mm. forward and 8 mm. 
to the midline. The giant magnet was applied again, 
but without result. After a third trial with the magnet, 
on July 27, the foreign body was again localized. It 
was now 11.5 to 14 mm. back of the cornea, 8 mm. above 
the horizontal plane and 8.5 mm. temporal to the vertical 
plane. When a fourth effort to remove the foreign body 
with the giant magnet failed, the posterior route was 
decided on. 

Steps in the Operation (figure).—Anesthesia: Drops 
of 1 per cent tetracaine hydrochloride and epinephrine 
hydrochloride (1: 1,000) were instilled. A 5 per cent 
solution of cocaine hydrochloride was injected under the 
conjunctiva. Two cubic centimeters of a 4 per cent 
solution of procaine hydrochloride was injected into 
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the upper temporal quadrant of the orbit. With the 
hypodermic needle piercing the conjunctival surface 
of the external canthal ligament to reach the periosteum 
over the anterior surface of the external bony margin of 
the orbit, 2 cc. of 4 per cent procaine hydrochloride 
was injected. Akinesia of the lids was produced. 

Exposure of Sclera: ‘The sclera was exposed in the 
upper temporal quadrant, as in the operation for re- 
placement of a detached retina. The conjunctiva and 
Tenon’s capsule, as one layer, were opened 15 mm. from 
the limbus, after the speculum was inserted. “The an- 
terior flap was dissected down and laid on the cornea. 
Catgut retraction sutures were placed in the posterior 
flap as far from the tree edge as possible by previously 
picking up Tenon’s capsule in the depths. When these 
sutures were drawn up toward the brow and anchored 
on the forehead after removal of the speculum, the pos- 
terior attachment of Tenon’s capsule caused the eyeball 
to rotate downward and expose the posterior aspect of 
the sclera. 

Berman Locator: The tip of the Berman locator, in 
a sterile rubber jacket, was moved on the surface of the 
sclera while the needle on the indicator scale was watched 
for its greatest amplitude. Since the needle went beyond 
the markings on the scale, the current was reduced in 
order to have the needle poised at about two-thirds the 
length of the scale. When the site of the foreign body 
was found, its position was checked by the operator’s 
moving the locator and observing that the needle read 
less and less. After the locator was returned to the 
spot where the needle resumed its first position, a black 
silk marking suture was placed there in the episclera. 
Along the meridian of this locating suture, another silk 
suture was placed in the episclera just beyond the limbus, 
for purposes of retraction. 

Scleral Flap: With a Knapp needle knife, a semi- 
circular incision was made 3 mm. away from the mark- 
ing suture. The incision was beveled so that the opening 
into the suprachoroid space would correspond to the 
diameter of the semicircle in the sclera. In this case 
the opening was made parallel with the limbus. It 
might be better to have it fall in a meridional direction 
so as to avoid any possible injury to a ciliary vessel or 
nerve. After the scleral flap was raised, the incision 
was continued until a black chink of choroid showed 
through the innermost scleral fibers. The remaining 
scleral fibers were stripped with the closed points of 
the Stevens scissors until 2 mm. of choroid was plainly 
visible. The scleral flap was then raised higher, and 
one blade of the Stevens scissors was inserted in the 
suprachoroid space to enlarge the scleral opening on 
each side so that the foreign body might be easily 
delivered. 

Microcautery Barrage: The scleral flap was allowed 
to fall in place, and a barrage of seven electrocoagula- 
tion cautery punctures was made with the Kronfeld 
needle, 5 mm. apart, in a circle 10 mm. in diameter 
around the marking suture. These punctures were 
made obliquely in the sclera so that they just touched 
the choroid and avoided entering the vitreous. 

Placement of Scleral Sutures: Three catgut sutures 
were placed in the lips of the scleral wound but were 
left untied. The loops of the sutures were drawn away 
from the wound so as not to interfere with the next 
step. 

Removal of Foreign Body: The broad tip of the 
hand magnet was placed on the posterior scleral lip 
after the scleral flap was lifted. When the current was 
applied, the choroid rose toward the tip, proof that the 
foreign body was present in the area exposed. The 
choroid and retina were then seared by the flat surface 
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ot the Kronield needle along the length of the wound. 
With the current on, the point of the needle gently tore 
through the coagulated tissue, exposing the hyaloid 
membranes. No bleeding occurred. A smaller tip was 
placed on the hand magnet and applied to the opening. 
The foreign body, 3 mm. long, 1.5 mm. broad and 
0.5 mm. thick, appeared on the tip of the magnet aite1 
the second application of current. The small head oi 
the vitreous which appeared was cut off flush with the 
wound, and the scleral sutures were tied promptly. 
The retraction and marking sutures were removed, 
and the conjunctiva and Tenon’s capsule, as one layer, 
were closed with interrupted catgut sutures. After a 
3 per cent solution of atropine sulfate had been instilled 
and both eyes closed with a light dressing and mask, 
the patient was placed in bed on his left side, with the 
foot of the bed raised. 

Postoperative Course—Two days aiter the operation 
the patient received a drop of a 3 per cent solution of 
atropine sulfate, which procedure was repeated daily 
for a week. Then he wore pinhole glasses and was 
placed under a regimen of hot compresses and _ instil- 
lation of 1 per cent atropine sulfate three times daily. 
He was given an intramuscular injection of 10 cc. of 
boiled milk every three days for five doses. Between 
injections he received large amounts of salicylates. 
Three weeks after the operation he was discharged, 
with the eyeball fairly white and the cornea clear except 
for a through and through scar, which could be easily 
seen at 11 o’clock. No precipitates were discernible on 
the posterior surface, although the posterior synechiae 
were still present at 11 o'clock. The anterior portion 
of the lens was clear. While the posterior subcapsular 
clouding was conspicuous, it seemed much clearer than 
before the operation when viewed with the ophthal- 
moscope. Through a clear vitreous, the fundus showed 
the scars of chorioretinitis resulting from the coagu- 
lating tear and the barrage of cautery punctures. Six 
weeks after the operation vision was 16/50 with a + 1.56 
1). sphere. Three months later the vision was 20/40 —. 





COM MENT 


It is assumed that before the posterior ap- 
proach is resorted to attempts at removal of an 
intraocular foreign body by the anterior route 
have proved futile. Gulliver ® recently pointed 
out that he almost never had to use the trans- 
scleral technic to remove an intraocular foreign 
hody. Spaeth '® stressed the dictum that ‘a 
foreign body should not be removed through 
a posterior sclerotomy unless it is absolutely 
necessary because of the fear of secondary de- 
tachment of the retina occurring in a very high 
incidence of Ile strongly condemned 
the practice of introducing magnet points or 
magnetized instruments into the vitreous in the 
search for a foreign body and insisted on a 


cases.” 


barrage of microcautery punctures, similar to 
those employed when an ordinary separation 
hole is under treatment. 


9. Gulliver, F. D.: Particles of Steel Within the 
Globe of the Eye, Arch. Ophth. 28:896 (Nov.) 1942. 

10. Spaeth, E. B.: Principles and Practice of Oph- 
thalmic Surgery, Philadelphia, Lea & Febiger, 1939, 
p. 801. 
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The success of the posterior approach depends 
on the scleral incision’s being as near the foreign 
It is perhaps well to realize 
that in the roentgenographic estimation of the 


body as possible. 


position of an intraocular foreign body the factor 
of error ranges between 5 and 10 per cent.’! 
This error is increased when it become neces- 
sary to use calipers, protractor, millimeter rule 


and meridional angles to mark a point on the 


sclera corresponding to the plotting on a chart. 
It seems to me that the risk of the scleral inci- 
sion’s being misplaced is considerably reduced, 
if not entirely eliminated, by employment of the 
Berman locator as a check on the roentgen 
ographic localization. 

The four claims that Pooley * made for the 
use of a magnetic needle seem to be even more 
justified for the locator because the perfected 
instrument can be used with such ease. Further 
more, if roentgenographic localization is impos 
sible or, as in my case, not immediately available, 
much time is saved by use of the locator at once 
In cases in which the differential diagnosis of a 


foreign body in the eye and one just outside of 


the sclera is difficult, the problem could easily 
be resolved by the locator once Tenon’s capsule 
was opened 

11. Schwartz, I.: Personal communication to thi 
author. 
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This single, relatively incomplete case history 
is reported so that the use of the Berman locator 
may be brought to the attention of the ophthalmic 
surgeon, inasmuch as there is to be expected an 
increased incidence of ocular injuries, due both to 
the war and to the increased tempo of industrial 
activity. The technic described here gives the 
promise of a better prognosis for the removal 
of an intraocular foreign body by the transscleral 
route. 

DISCUSSION 


Dr. ELBert S. SHERMAN, Newark, N. J.: One 
naturally wonders why the foreign body was not 
removed immediately by the transscleral route. 

Dr. Henry Minsky: Dr. Sherman’s criticism 
is justified. I tried on three successive days to 
remove the foreign body by the anterior route 
because I thought the transscleral route more 
hazardous. With my limited experience with 
intraocular foreign bodies, | preferred to work 
through the silent area, just behind the ora 
serrata, where there seemed to be less likelihood 
of producing a subsequent detachment of the 
retina. I feel that the operation should always 
be done as soon as the diagnosis 1s made. Now, 
with roentgenographic localization, aided by the 
Berman locator, I think that the transscleral 
route is as safe as the anterior route, perhaps 
more so. The danger of detachment of the 
retina can be prevented by the procedure already 
described. 


2 East Ninety-Fifth Street 
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EMERGENCY ROOM 


ROBERT E. 


SERVICE AT WILLS HOSPITAL 
SHOEMAKER, M.D. 
Resident Surgeon, Wills Hospital 
PHILADELPHIA 
METHOD 


This survey of the emergency room cases at 
Wills Hospital undertaken to 
determine the relative value of the service in 
experience and training to the resident surgeon. 
The study additional purpose of 
recording the incidence and type of the so-called 
accident ward cases of a specialized hospital and 


Was originally 


serves the 


may perhaps be of value from the standpoint of 
teaching. 
INSTITUTION 


AND LOCALITY 


The Wills Hospital at present is the largest 
hospital in the United States devoted entirely to 
diseases of the eye. Its annual rate of admission 
of inpatients is 3,624, and the admissions to its 
outpatient clinics number approximately 132,000 
each year, of which 32,000 represent new cases. 

The city of Philadelphia is the third largest in 
the country, with a population of 1,950,961 in 
1930 and of 1,931,554 in 1940. With the onset 
of the present war and the tremendous increase 
in heavy industry, the estimated population as of 
December 1942 was 2,262,693, a relative increase 
of about 15 per cent in the past two years. 

There are about forty general hospitals, large 
and small, in the city, in the accident wards of 
which many ocular conditions are seen. The 
larger industrial plants have their own medical 
departments. Obviously, the incidence at Wills 
Hospital does not suggest the total number of 
ocular emergencies in metropolitan Philadelphia, 
but it may be accepted as a relative indication 
of both number and type. 

The following figures indicate the increase in 
admissions to the emergency room in the past 
hve years. 

Total No. of 


Nonindustrial Industrial 


Year Patients Patients Patients 
1938 4,135 874 5,009 
1939 4,600 1,043 5,643 
1940 4,763 1,263 6,026 
194] 5,436 1,875 7,311 
1942 5,811 2,719 8,530 


As was to be expected, the increase in ocular 


emergencies since 1940 was relatively much 
greater among the purely industrial cases. This 


agrees with the fact that in Philadelphia the 
merease in population 
Increase of workers in war industries. 


represents largely an 


Since over a period of time each resident physician 
at Wills Hospital spent the equivalent of twenty-four 
hours daily for two months in the emergency room 
service, each of the six residents attended approxi- 
mately 1,422 patients during 1942. To provide a fair 
sample, 1,422 consecutive emergency room records were 
inspected in alphabetic order and the data tabulated. 
If several conditions were present, only the one con- 
sidered of primary clinical importance was listed. 

Obviously, in such a survey there is a certain inac- 
curacy. The patients seen in the emergency room 
during the course of the year were attended in greater 
or lesser numbers by eight residents. A condition, for 
example, which one physician would consider as neces- 
sitating the patient’s referral to the clinic might not be 
so considered by another. However, all persons con- 
cerning whom there was doubt as to the diagnosis or 
the disposal of the patient were referred to the senior 
resident. 


DATA AND 


Age Incidence-—The greatest incidence of 
ocular emergencies was in the third, fourth and 
fifth decades, i. e., between the ages of 20 and 
50 years (fig. 1). This is obvious with respect 
to the incidence for outside and industrial work- 
ers. Among nonindustrial workers, the efficiency 
of the protective mechanism of the eye, the good 
general ocular health and the absence of degen- 
erative changes during the first two decades of 
life probably explain the lowered incidence dur- 
ing childhood, even though children spend a good 
part of their time out of doors. With advancing 
years the reversal of these conditions becomes an 
important factor, and so persons in the sixth and 
seventh decades are seen just as often in the 
ophthalmic service, even though they are less 
likely to receive ocular injuries. 

Sex Incidence-——Of the total number of 
patients, 336, or 23.6 per cent, were females. 
\t. present women in war industries are sub- 
jected to and are receiving the usual industrial 
injuries to the eyes. Nevertheless, industry has 
not as yet been responsible for any great increase 
in the number of females seen. 


COMMENT 


Seasonal Incidence.—Again, as was to be ex- 
pected, there were a general decrease in patients 
seen during the cold weather months, with fewer 
people on the streets, and a general increase dur- 
ing hot weather, with more people out of doors, 
both night and day. The winds of March and 
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pril did not produce a peak in the incidence 
it may have had a part in the general upswing. 

The incidence of industrial cases is normally 

little affected by season. 

Origin (either recorded or inferred).—The 
iry was sustained at home by 58 patients, on 
street by 525 patients and at work by 467 

patients. 


[uflammatory and nontraumatic conditions, 
except for traumatic ulcer and conjunctivitis, 
were not included in these figures. The rela- 
tively large number of patients who received a 
foreign body in the eye while at work is of 
terest. 

The Eye Involved. 
volved in 651 


The right eye was in- 
patients; the left eve, in 601 
jatients, and both eyes, in 170 patients. 


\lthough the series is small, it may be signifi- 


ut that the right eye was more often involved 
(S per cent). The right eye, being more often 
fonunant, is more likely to be the eye used, for 
unple, when one is looking upward through 
tube sight or to be kept open when one is 
juinting hard to avoid wind-blown dirt, and so 
probably is more likely to receive a foreign 
body. 


f 


Diagnosis (in general listed in order of fre- 
juency).—A. Traumatic and Noninflammatory 
Conditions of the Eye: The conditions encoun 
tered, with their incidence, are tabulated as 
follows : 


Condition No. of Patient 


Foreign body ... 697 
COrmee ccs . 507 
0 Ee ee 95 
3ulbar conjunctiva . 80 
Lower lid .. ; 13 
Intraocular ... ; l 
Lens chien ea ere ] 

foreign body suspected but not found 32 

lraumatic conjunctivitis Nedtate’? 101 

Abrasion of cornea...........0ce-.s 89 

Photophthalmia (such as welder’s flash) 38 

Burn of cornea or conjunctiva 4] 
(“hemical 15 

hermal 26 

Contusion of glob 20 

Subconjunctival hemorrhage, spontaneous _ If 


| 


iceration of cornea, conjunctiva or globe 12 
Laceration of lids or orbit 7 
Perforation of cornea 4 

iumatic hyphemia 3 
iumatic cataract .. 2 
Perforation ot globe Zz 
\brasion of conjunctiva ; 


\ comment here is necessary to account for the 
itively small number of patients with intra- 
and intraorbital foreign bodies. Most of 
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the patients sought relief on their own initiative, 
as suggested by the fact that the largest per- 
centage reported in the afternoon and the early 
evening, i. e., after working hours and at a time 
which was most convenient to them. — Intra- 
ocular foreign bodies, even if only suspected, 
are usually the result of a major accident and 
demand more than casual attention. Hence 
patients with such injuries are usually received 
at the admission desk of the hospital accom- 
panied by a letter from a physician, from the 
medical department of an industrial plant or 
from an insurance company addressed to a spe- 
cifie attending surgeon—in this respect being 
quite different from patients with the other con- 
ditions. 

B. Inflammatory and 
tions: 


Nontraumatic Condi- 
The disorders of this kind, with their 
incidence, are tabulated as follows: 


Condition No. of Patients 
Conjunctivitis, acute and chron .. 169 
eo! ree < aa 
Nonulcerative keratitis ... » oO 
[ritis, iridocyclitis and uveitis . a 
Chalazion ... nee . 16 
Hordeolum ... o- 13 
Dacryocystifis: . 2.666%: 9 
\cute inflammatory glaucoma 6 
External infection of lids orbit. 6 
E[DISCIEFINS 6 esse drscawiaer 4 
Epiphora (cause not stated). + 
Dermatitis of lids........ 4 
Obvious refractive error. 4 
Coneretions of lids... 4 
Crichiasis 4 
Blepharitis ‘ 3 
Sudden amblyopia 3 
Onset of squint.... 3 
\ngioneurotic edema 2 
Tumor of lids.. 2 
Insect bite Z 
Panophthalmitis ........ ] 
Undiagnosed condition 8 
Miscellaneous conditions 24 


There were three times as many patients with 


traumatic and noninflammatory disorders as 
those with inflammatory and nontraumatic con- 
ditions. \lmost half 


the patients came to the emergency room because 


This 1s to be expected. 


of a foreign body in the eve. 


The service was characterized by a definite 
increase in the incidence of industrial foreign 


hodies and of conjunctivitis. Che cases of con- 
junctivitis included the usual types and, in addi- 
tion, a type related to the epidemic keratocon- 


junctivitis of virus origin reported in the litera- 


ture, although few of the patients when first seen 
had the reported corneal lesions or the ade- 
nopathy. 
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SHOEMAKER—EMERGENCY 


The large number of patients with foreign 
bodies emphasizes the attention that must be paid 
to training in the proper means and methods of 
removal. The great variety of conditions encoun- 
tered suggests the ophthalmologic background 
that must be acquired. 


Disposition of Patients——In this series, 726 
patients were referred to a clinic or a private 
physician and 26 patients were admitted to a 
hospital. 

The diagnoses on admission to Wills Hospital 
follows: acute glaucoma, 4 patients; 
perforating wound of the cornea, 3 patients; 


were as 











LF S--48° 6 
Age Decade 
lig. 1—Age incidence in a resident physician’s sam- 
ple oi emergency cases at Wills Hospital for 1942. 


perforation of the globe, 2 patients; traumatic 
cataract, 2 patients, and laceration of the globe, 
lime burn of the cornea, retinal detachment, 
commotio burn of the cornea, severe 
keratoconjunctivitis, deep foreign body in the 
cornea, traumatic hyphemia, intraocular foreign 
body, congenital cataract and panophthalmitis, 
1 patient each. The remaining 4 patients were 
referred to other hospitals for admission, with the 
following diagnoses: apoplexy with amblyopia, 
laceration of the head, human bite of the orbit 
and possible fracture of the skull. 


retinae, 


Over half the patients seen were indirectly 
referred ; although this is possibly a large num- 
ber, any error is on the safe side. 

There was a certain variability in the disposal 
of the patients. or example, a patient with 
glaucoma seen in the early morning might be 
placed under routine treatment, to be admitted 
Ora 
patient with a burn of the cornea might be given 
emergency treatment and referred to the clinic for 
decision as to his possible admission. Further- 
more, all patients with injuries involving com- 
pensation were referred to the company ophthal- 
mologist if admission was not urgent. Patients 
with burns, for example, might be admitted later 
through the company physician to this or to 
another hospitai. 


by the clinic if necessary that afternoon. 
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In view of the high incidence and the relative 
importance of foreign bodies of the cornea, a 
brief comment on the technic of removal of such 
bodies of the cornea as practiced in the emer- 
gency room at the Wills Hospital may be of 
interest. 


The patient is seated in a chair the back of which 
rises about 6 inches (15 cm.) higher than the average 
patient's head. The physician stands by the patient’s 
left shoulder, his right arm resting on the top of the 
chair and directed down over the patient’s head, with 
the base of the right hand resting on the upper part 
of the forehead. This provides a controlling support 
for the arm and hand and leaves the thumb and the 
first two fingers free to hold the foreign body spud, 
while the ring and little fingers are used to elevate and 
fix the upper lid. The thumb and the first two fingers 
oi the left hand hold a condensing lens, while the two 
remaining fingers are used to depress and fix the 
patient’s lower lid and, at the same time, provide sup- 
port for the left hand. 

Illumination is provided by means of a Bausch and 
Lomb ortholite lamp placed about 1% feet (45 cm.) in 
front of the patient and slightly to his right. The light is 
then focused and controlled by the condensing lens in the 
physician’s hand to provide direct illuminating retro- 
illumination or sclerotic scatter in a manner similar to 
that employed with the slit lamp. This is of practical 
importance, since some foreign bodies are made more 
readily visible by retroillumination, while others, espe- 
cially small fragments, are more easily demonstrated 
by sclerotic scatter. The advantages of controlled 
illumination and support for the operating hand are 
of considerable importance, and it is only in the excep- 
tional case that the aid of the slit lamp is actually 
demanded for removal of the foreign body. 

The foreign body spud is of interest. One end is 
fashioned like a dental burr, so that the physician has 
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Fig. 2.—Seasonal incidence in the sample of 1,422 
emergency cases at Wills Hospital for 1942. 
merely to reverse the instrument in order to burr out 
a rust ring or to smooth a ragged surface. 
Tetracaine hydrochloride, in 1 per cent solution, is 
employed as a local anesthetic and may be ordered for 
the patient’s use at home if the eye is painful, espe- 
cially when there has been loss of corneal surface. In 
the latter case, after instillation of an antiseptic-analgesic 
ointment to relieve discomfort, a patch is placed over the 
eye, so that the lid may act as a splint to favor healing. 
Atropine or homatropine is usually instilled when 
the patient comes to the emergency room with a ciliary 
flush or when the operative trauma is excessive. 


Wills Hospital. 








ARIBOFLAVINOSIS AS 
VERNAL 


Vernal conjunctivitis was first described in 
1846 by Arlt, who called it a variety of eczema- 
tous conjunctivitis. Vernal conjunctivitis is a 
Dur- 
ing the winter little disturbance is experienced, 
while with the beginning of the spring heat the 
eves become reddened and photophobia and, 
above all, a great deal of itching of the eyes 
occur. The objective changes are presented in 
the tarsal conjunctiva and in the sclerocorneal 
limbus and its vicinity, while the rest of the bul- 
bar conjunctiva and the formix are normal. 

In cases of the mild form the tarsal conjunc- 
tiva shows a white velum, or there 1s permanent 
hyperemia of the scleral conjunctiva, with ciliary 
injection; with the more acute form the tarsal 
conjunctiva is hypertrophied, with the formation 
of enlarged and flattened papillae, so that the 
surface cobblestone appearance. ‘The 
changes in the limbus consist of pale, grayish 
red, uneven nodules of gelatinous aspect, in 
which are noted small, white, calcareous-looking 
dots (Trantas’ dots). As a rule these lesions 
appear on the nasal or the temporal aspect of 
the limbus in the interpalpebral area. They 
extend little by little into the cornea. The 
change at the margin of the cornea consists. in 
proliferation of the conjunctival epithelium, with 
hypertrophy of the underlying connective tissue. 
This gives rise to the large, reddish gray promi- 
nences, which may surround the entire cornea. 
(he tarsal conjunctiva around the diseased area 
is thickened, and its papillae are enlarged and 
present a characteristic mamillated appearance.’ 
lhe vessels which pass over the elevations are 
dilated; the remains transparent, and 
only at times a vague annular opacity, parallel 
with the edge of the elevations, may be seen. In 
this advanced stage the objective appearance 
changes little in any season of the year in which 
the patient may be examined, except that the 
eyes are paler in winter and more injected in 
summer, 

Vernal conjunctivitis is not rare and generally 
affects males. It is essentially a disease of child- 
hood and adolescence; both eyes are generally 
attacked, and as a rule the disease recurs an- 


chronic disease, of many years’ duration. 


has a 


cornea 


C.: The Eye and Its Diseases, Phila- 


Saunders Company, 1936, p. 404. 
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nually for years (three, four or even twenty), 
when it finally disappears, leaving no trace. It 
is only seldom that one sees the more advanced 
form. Usually this stage is characterized by 
the subjective symptoms of itching, a sensation 
of heat or of a foreign body (as of dust) in the 
eyes and mild photophobia. ‘The tarsal con- 
junctiva is congested. Histologically the con- 
dition is characterized by hyaline degeneration 
of the subconnective tissue and the presence of 
numerous eosinophil cells in the secretion, which 
is rarely present. 


ETIOLOGIC CONSIDERATIONS 


Kreibich and Dimmer expressed the opinion 
that vernal conjunctivitis is caused by solar rays 
and they compared it with other dermatoses of 
the same origin. Other authors have attributed 
it to various conditions such as hay fever and 
anaphylaxis; generally the cause is stated to be 
unknown. 
this disease is a de 
ficiency of riboflavin, the deficiency being due to 
more rapid destruction of the vitamins by the 
ultraviolet rays of sunlight or to the demand for 
a greater quantity of this vitamin during the hot 
season. I base this affirmation on the results | 
have obtained in the treatment with riboflavin of 
105 patients, 92 per cent of whom showed im- 
mediate improvement in their condition. Since 
this disease lasts a number of years, it is as yet 
impossible for me to present definite conclusions 
with regard to the value of this therapy, but in 
view of the results | there 1s 
strong evidence that a deficiency in riboflavin is 
the cause of vernal conjunctivitis. 


| believe the cause of 


have obtained 


Pellagra is due to a deficiency of another com- 
ponent of the vitamin B complex, nicotinamide, 
or the P-P factor; it presents an erythema in the 
regions exposed to the sun: the forehead, the 
cheeks, the bridge of the nose, the anterior part 
of the chest, the nape of the neck and the hands; 
this erythema appears in the spring and summer 
and disappears during the winter. ‘The same 
cycle of exacerbations is observed with vernal 
conjunctivitis. In both diseases the exacerba- 
tions in the summer may be due to the presence 
during this season of the year of more intense 
sunlight, with a greater quantity of ultraviolet 
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rays. [hese may help to destroy the riboflavin 
and the nicotinic acid or may create a greater 
demand for them by the organism, with produc- 
tion of the conjunctival erythema, in the case of 
vernal conjunctivitis, and the erythema of por- 
tions of the skin exposed to the sun’s rays, in 
the case of pellagra. 

Widmark demonstrated experimentally that 
the well known solar erythema is due not to 
the thermal, or visible, radiation, but to the ultra- 
violet rays, this erythema occurring more fre- 
quently during long climbs over snow-covered 
mountains. Under such conditions the ultra- 
violet rays, acting on the visual apparatus, may 
also give rise to the condition inadequately 
named “snow blindness.” Electric (welders’) 
ophthalmia, which in various degrees is pro- 
duced by intense electric illumination, has the 
same cause. In cases of the mild form the proc- 
ess may give place to small alterations of chronic 
nature. Iuchs * mentioned the cases of persons 
“who, working under ordinary artificial light, 
felt no ocular disturbance whatever, but on being 
exposed to intense electric illumination were 
greatly troubled by a sensation of heat and itch- 
ing of the eyes and by hyperemia of the con 
junctiva and the palpebral margins.” In _ the 
l‘uchs symptoms, which 
are similar to those presented by vernal con- 
junctivitis, were probably caused by the ultra- 
violet ravs of the electric illumination. 


cases cited by these 


RIBOFLAVIN 

On Jan. 14, 1933, Kuhn, Paul Gyorgy, Wag- 
ner and von Jauregg identified vitamin B, in 
beer yeast. ‘Then, after isolating the yellow 
pigment from skimmed milk, they prepared a 
crystallized derivate, which they called lactofla- 


vin. In 1934 Kuhn and his collaborators suc- 
ceeded in the total synthesis of vitamin B., 
their formula being C,,H.,O,N,.. The sub- 


stance exists in the form of yellow crystals, 
which are soluble in ethyl alcohol, water and 
acetic acid. It is more resistant than vitamin B, 
to dry and damp heat, remaining unchanged in 
the autoclave at a temperature 120 C.; it is also 
resistant to acids, but it is sensitive to alkalis and 
is easily decomposed by light and transformed to 
lumiflavin.* 

Sherman, Bourquin and Euler fed rats artificial 
diets containing all the vitamins except riboflavin, 
and it has been proved that under these con- 
ditions, in order to obtain a gain in weight of 
40 Gm. a month, it is necessary to feed each rat 


2. Fuchs, E.: Tratado de oftalmologia, Barcelona, 
Editorial Labor S.A., 1936, p. 17. 

3. Glandes endocrines et nutrition, in Laffont, A., and 
Durieux, F.: Encyclopédie médico-chirurgicale, ed. 10, 


Paris, 1939, pt. 10541, p. 10. 
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daily from 8 to 10 micrograms of riboflavin. 
This unit is known as a physiologic, or Sherman- 
Bourquin, unit and is at present the unit most 
widely used for the titration of this vitamin. 
The lack of riboflavin, or ariboflavinosis (the 
better term would be hyporiboflavinosis), has 
been well described by Sydenstricker,* who stated 
that the ocular manifestations are of great impor- 
tance and interest, as they furnish an easy method 
of identification of this deficiency before other 
symptoms appear. The ocular symptoms, which 
appeared at one time or another in 90 per cent of 
the cases studied by him, consisted of photo- 
phobia, burning and itching of the eyes, ocular 
fatigue, difficulty in far vision and amblyopia in 
semidarkness. For several years it has been 
known that amblyopia and cataract can be pro- 
duced in rats by a diet deficient in riboflavin. It 
may well be said that the first symptom of aribo- 
flavinosis is mild circumcorneal congestion, 
easily visible with the help of a lens. In cases 
of this condition notable proliferation and con- 
gestion of the limbic plexus can be detected with 
the slit lamp, and many new capillaries form a 
more or less complete arcade, which does not 
pass the borders of the cornea. As the avita- 
minosis severe interstitial keratitis 
develops, with predominating anterior vascu- 
larization. Other symptoms are cheilosis and 
erosion of the commissures of the lips (sebaceous 
dermatitis ), the nasoliabial folds, the nasal wings 
and sometimes the ears and eyelids ; the secretion 
of the sebaceous glands of the face seems altered, 
as blackheads may develop easily on the fore- 
head, nose and chin; the tongue is clear, and 
the papillae are flattened rather than atrophic and 
are magenta red, the color differing from the 
scarlet characteristic of nicotinic acid deficiency. 


progresses, 


The thiamine, the nicotinic acid and the ribo- 
flavin are essential factors in the intermediate me- 
tabolism of the carbohydrates, and when any of 
these three vitamins is lacking a complex dis- 
turbance in carbohydrate metabolism develops. 

It is believed that the deficiency of riboflavin 
interferes with the mechanism of oxidation in the 
tissues; the excessive vascularization therefore 
may well be the answer of the tissues to a mech- 
anism of deficient oxidation. Although little is 
known of the pathologic changes associated with 
this deficiency, it is believed that the lesions 
of the skin and of the mucosa may be due to lo- 
cal disturbances of cellular nutrition and of res- 
piration, and that the changes in the eyes result 
from local cellular anoxemia. Probably the nor- 
mal respiration of the vascular corneal tissues de- 
pends on the oxygen which the riboflavin can 

4. Sydenstricker, V. P.: 
344, 1941. 


Am. J. Pub. Health 31: 
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carry from the epithelium to the deep layers of 
the cornea; the lack of an adequate reserve of 
this vitamin in the cells of the cornea results in 
anoxemia, and the capillaries invade the tissue 
in order to carry the oxygen directly to the 
erythrocytes (Sydenstricker ). 


TREATMENT OF VERNAL CONJUNCTIVITIS 

To date, therapeutics of vernal conjunctivitis 
has consisted principally of symptomatic treat- 
ment with an anesthetic to produce temporary re 
lief from the inconvenience inherent in this dis- 
ease. In addition, many kinds of treatment have 
been proposed: for example, the application of 
such astringents as zinc sulfate, boric acid and ich- 
thyol; massage with mercuric oxide, and intra- 
venous injections of calcium gluconate and a 
mixture of calcium chloride and urea (afenil). 
Radium therapy has been reserved for the more 
advanced stages, and then should be employed 
only in the hands of a specialist.° 
climate, sea baths and cold showers used to be 
recommended, as well as a multitude of other 
measures, which in the majority of cases did not 
give satisfactory results. 

The treatment which [ have prescribed for my 


A change of 


patients for the last two years consists in admini 
stration during the hot season of the year of 
from 1 to 3 tablets of riboflavin (1 mg. each, 
containing 400 Sherman units). As sympto- 
matic therapy | prescribe a few drops of a solu 
tion of 0.05 Gm. of tetracaine hydrochloride and 
15 drops of epinephrine hydrochloride (1 :1,000) 
in 5 ce. of distilled water, the solution to be used 
only when the symptoms become accentuated. | 

5. Gifford, S. R.: A Hand-Book of Ocular Thera 
peutics, ed. 3, Philadelphia, Lea & Febiger, 1942, pp. 238 
240 


advise the patient, in addition, to drink the great- 
est possible amount of milk, because milk is rich 
in riboflavin, containing 90 per cent of the vitamin 
in free form. With the treatment described, 35 
patients, or 35.7 per cent of those treated, showed 
improvement in all ocular symptoms on the third 
or fourth day; 62 patients, or 65.1 per cent, 
showed improvement in from ten to fifteen days; 
the rest, 9 patients, did not return for examina- 
tion. 

Despite the improvement, in view of the chro- 
nicity of the disease, it is necessary to continue 
administration of the riboflavin in smaller doses, 
at least during the summer, when the symptoms 
appear. The following year it is advisable to 
begin the treatment before the warm weather 
begins, to prevent recurrence of the symptoms. 
\s I said before, because this disease is one of 
many years’ duration, it is not yet possible to 
draw definite conclusions ; however, on the basis 
of the results thus far obtained with the treat- 
ment described, ariboflavinosis is to be considered 
as the possible cause of vernal conjunctivitis. 


CONCLUSIONS 

Clinically ariboflavinosis presents certain defi- 
nite symptoms, with ocular manifestations simi- 
lar to those occurring in vernal conjunctivitis. 

\Widmark demonstrated experimentally that 
solar erythema is due to exposure to ultraviolet 
rays, and it is generally accepted that the same 
rays produce so-called snow blindness and elec- 
trical ophthalmia. 

The good results obtained thus far with ribo- 
flavin in the treatment of vernal conjunctivitis 
lead one to believe that ariboflavinosis may be 
the cause of this disease. 
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MODIFICATION OF THE MASSACHUSETTS VISION TEST 


ALBERT E. 


SLOANE, M.D. 


Director, Department of Refraction, Massachusetts Eye and Ear Infirmary 
BOSTON 
AND 
J. ROSWELL GALLAGHER, M.D. 


School Physician, Phillips Academy 


ANDOVER, 


In another report ' the results of examination 
of the eyes of 1,009 adolescents were described, 
and the number found, by each of a series of 
tests, to visual defects was discussed. 
The testing of vision as part of an annual medi- 
cal examination of adolescents is an important 
procedure and in the ideal situation would 
most effectively be carried out by a qualified 
ophthalmologist. Since such highly qualified 
members of the personnel are seldom avail- 
able, one must usually rely on a screening device 
designed to select persons who would benefit by 
a more thorough examination. Fer such pur- 
poses the Massachusetts vision test ? has proved 
adequate ; this test has recently been approved by 
the National Committee on Optics and Visual 
Physiology and by the Council on Physical 
Therapy of the American Medical Association.* 

However, there is a need, under certain con- 
ditions, for a visual test which furnishes quantita- 
tive data for purposes of classification and yet 
can etfectively be administered by a technician. 
Such a battery of tests could presumably be em- 
ployed to grade persons as to their ocular ca- 


have 


pacity, after vision had been corrected as far as 
possible by the ophthalmologist and might serve 
as an aid in determination of visual eligibility for 
various tasks and in the assignment of industrial 
personnel to different occupations and services. 
Such tests would also make available comparable 
data for certain research problems ; in one group 
it has already been of aid in estimating eligibility 
From the Department of Health, Phillips Academy. 
This study was aided by a grant from the Carnegie 
Corporation. 
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for the various branches of the armed forces. .\s 
a result of two years’ experience with the group 
already referred to,’ as well as the experience «f 
one of us (A.E.S.) with the Massachusetts vision 
test, such a test has been developed. This meth- 


od is a modification of the Massachusetts vision 
test ; changes in that test have been made so that 


quantitative data will be available for special situ 
ations demanding them; it does not replace the 
Massachusetts vision test as a method of screen- 
ing out school children. In the present report 
this modification is described; our experience 
with it in testing 797 adolescents is discussed 
and its efficiency is evaluated. 


METHOD 


All students attending the regular session and a su 
mer session at a boys’ preparatory school were tested; 
these 797 boys ranged from 12 to 19 years of age. A 
technician who had a brief period of instruction (two 
hours of training is sufficient) from one of us (A. FE. S.) 
carried out the testing of 707 boys in September, and 
a similarly trained technician tested 90 other boys 
July. The equipment consisted of a well illuminate? 
testing board measuring 36 by 48 inches (91 by 122 
cm.) ; the board was of plywood and was painted a 
dull black ; gummed numbers and letters 1 inch (2.5 en 
high were spaced 6 cm. apart to form a Maddox cross 
so that the value of each unit at the testing distance 
(20 feet [6 meters] ) equaled 1 prism diopter (fig. 1). 
At the exact center of the board a hole, % inch (1.27 
cm.) in diameter, permitted light from a 5 watt, non- 
frosted bulb to be seen—the bulb was mounted in a 
receptacle attached to the back of the board. A Snellen 
test chart, approved by the American Medical Asso- 
ciation, was divided in half, and one-half was placed in 
each upper quarter of the board. The center light arm 
the lights illuminating the board were controlled by ai 
extension switch located conveniently for the technician. 
The illumination on the test chart averaged 20 foot 
candles. Four pairs of spectacles were used. In one 
pair two + 1.50 D. spheres were mounted; another pair 
contained a red multiple Maddox rod mounted hori- 
zontally for the right eye and no lens for the left 
eye, and another, a red multiple Maddox rod mounted 
vertically for the right eye and no lens for the left eye. 
The Maddox rods and plus spheres were the same as 
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those used in the Massachusetts vision test In the 
fourth pair two 3 D. prisms were mounted base up 
for the right eye and base down for the left eye. A 
card (fig. 2) calibrated so that each letter and number 
equaled 1 prism diopter at 16 inches (19.8 cm.) was 
used tor the phoria test for near vision 

The subject was seated 20 feet (6 meters) from th 
test board; the technician was seated at the subject’s 
x] facing him First, visual acuity for each 
eye and then for both eyes, without glasses, was tested 
and recorded; next, with glasses, if they were worn, 
vision for each eye and for both eyes was determined 
Vision for each eye and for both eyes with the + 1.50 D 
spheres was tested and was recorded if vision was 20/40 
or better 
were worn 


This test was made with glasses, if they 

Measurements of heterophoria were 
recorded by the letter or number through which the 
red streak produced by the Maddox rod spectacles 
appeared to pass: The use of these letters and numbers 
obviated any confusion as to whether the streak passed 
to the right or to the left of the center, or above ot 





than 4 prism diopters diopters 
] 


of esophoria or 1 prism diopter of hyperphoria for 


1 
ot exopnoria, ¢ prism 


distance ; all students with 6 prism diopters of esophoria 
or 8 prism diopters of exophoria for near vision, and all 
students with 20/20 vision in either or in both eyes 
with the + 1.50 D. spheres 

Fifty-five students, the majority of whom were 
members of this group of 797 boys, and all of whom 
had had similar screening tests, were subsequently care- 
fully examined by one of us (A. E. S.). The results 
obtained at the office visit were compared with those 
recorded at the time of the screening tests, an effort 
to evaluate the efficiency of these brief and simple 
screening procedures. 

RESULTS 
Visual Acuity. 


seven bi vS were tested. 


Seven hundred and _ninety- 
Of these, 518 boys (65 
per cent) did not wear glasses ; of the latter num- 
ber, 16 had 20/30 vision in one eve, 1 had 20/30 
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Fig. 1 


below it. Heterophoria for near vision was measured by 
recording the letter or number under which the second 
arrow apparently was placed; the card (fig. 2) and 
the prismatic lenses were used in this test. Questions 
regarding the date of the last thorough ophthalm« 
examination and whether or not glasses were worn 
constantly were asked by the technician, and th 
answers were recorded. The entire examination by 
the technician did not require more than four minutes 


At the point in his health examination at which the 
student was examined by the school physician (J. R. G 
he was asked regarding headache, blurred vision and 
evestrain, and the technician’s notes were reviewed and 
evaluated. At that time each student’s record was 
marked “pass,” “refer” or “refer S,” the last category 


including all borderline cases and signiiying that a 


more thorough examination was indicated if any symp 
toms of eyestrain should develop. The records of 
all students who had symptoms suggesting “eyestrain,” 
regardless of the results of any of the tests, were marked 
“refer,” as well as the records of all students with less 
than 20/30 vision in either eve, all students with mort 


The testing board used in the modified test 


vision in both eyes and 11 had 20/40 vision or 
less in one eye or in both eves. Two hundred 
and seventy-nine boys (35 per cent) had glasses; 
when these boys were tested without their glasses, 
ye, 5 had 20/30 
vision in both eves and 161 had 20/40 vision 


13 had 20/30 vision in one eve, 


ESO 





123456 
Fig. 2.—Card used to test heterophoria for near 
vision (A. E. Sloane), calibrated for a distance of I 


in hes. 


or less in one eye or in both eyes; the others had 
\Vhen tested with their glasses, 
15 of the 279 boys had 20/30 vision in one eye, 
& had 20/30 vision in both eves and 39 had 


20/20 vision. 
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20/40 vision or less in one eye or in both eyes; 
16 of these boys had not consulted their ophthal- 
mologist within the previous twelve months, and 
their records were therefore marked “refer”: 
the others were considered to have deliberately 
been given less than full correction. Table 1 
summarizes these data. 


TABLE 1.—Summary of Observations in the Part of thi 
Modified Massachusetts Vision Test Designed 
to Measure Visual Acuity 


Mumber Of students testes .cciscicsccevassesce ; = Tt 
No. of students who had glasses............. >t 279 (35%) 
No. of students who without their glasses had 
POPS NNO cua Sak ugindve Cale wt en twain peace ae 100 
No. of students who without their glasses had 
20/30 vision in one eye or in both eyes........ 18 


No. of students who without their glasses had 
20/40 vision or less in one eye or in both eyes 161 
No. of students who with their glasses had 


BOIS WOON. <6 ovuceyscseh aden undue wuedeecueeeis 217 
No. of students who with their glasses had 

20/30 vision in one eye or in both eyes....... 23 
No. of students who with their glasses had 

20/40 vision or less in one eye or in both eyes 39 

No. of students who did not have glasses........ 518 (65 

No. of students who had 20/20 vision.......... 490 
No. of students who had 20/30 vision in one eye 

OP Wi TO GIBB i ied os henna descubacesessukeas 17 
No. of students who had 20/40 vision or less in 

OOS CVS OF Th DOG OPSR ia k cess cvewcecvbseres 1] 


———— 


Hypermetropia—Four of the 279 boys who 
wore glasses had 20/20 vision with their glasses 
and the + 1.50 D spheres. Thirty-six (6.9 per 
cent) of the 518 boys who did not have glasses 
had 20/20 vision with the 1.50 D. spheres. 
Only 1 of these 40 boys would have been graded 
as “referred” on the basis of his visual acuity 
test. 

Heterophoria. — Heterophoria (Distance) : 
Twenty-five boys (3.1 per cent) had more than 
+ prism diopters of exophoria or more than 6 
prism diopters of esophoria for distance. One 
of these 25 students failed with the visual acuity 
test, and 3 failed with the test for hypermetropia. 

Hyperphoria (Distance): Twelve boys (1.5 
cent) had more than 1 prism diopter of hyper- 
phoria. Two of these failed with the visual 
acuity test, and 4 others failed with the horizon- 
tal phoria test. 

Heterophoria (Near Vision): Twenty boys 
(2.5 per cent) had more than 6 prism diopters 
of esophoria or more than 8 prism diopters of 
exophoria for near vision. Eleven of these stu- 
dents failed with the distance heterophoria test 
and + others failed with the visual acuity test. 

Symptoms.—One student who gave satisfac- 
tory results with all tests was referred to an 
ophthalmologist because of “blurred vision” ; no 
other student with this complaint passed all the 
tests. Two boys who gave satisfactory results 


with the tests were referred because of “head- 
no other student with headache: passed 
The manner in which these ques- 


ache” ; 
all the tests. 
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tions are asked and the answers interpreted is 
obviously an important factor. 

Referral—On the basis of the results in the 
visual acuity test alone, after exclusion of sub- 
jects with glasses who had been examined by 
their ophthalmologist within twelve months, 44 
students with vision of 20/30 or less (with glasses 
if glasses were worn) in either eye would have 
been referred to an ophthalmologist. If the 
standard for passing had been lowered to vision 
of 20/30 or less in both eyes, 24 students would 
have been referred on the basis of the visual acuity 
test alone, and if the standard had been lowered to 
vision of 20/40 or less in either eye, 21 boys would 
have been referred. Of the 518 boys who did 
not have glasses, 16 had vision of 20/30 in one 
eye, 1 had vision of 20/30 in both eyes and 11 
had vision of 20/40 or less in one eye or in both 
The large percentage of students who 
already had glasses decreased considerably the 
number referred on the basis of the visual acuity 
test ; 161 boys (20.2 per cent of the entire group ) 
whose visual acuity without glasses was 20/40 or 
less already had glasses. Students who had 
glasses and who had seen their ophthalmologist 
within the previous twelve months were not re- 
ferred, even if the our findings were abnormal, 
but their specialist was advised of the results of 
our examination and the subsequent recommen- 
dation left to his judgment. 

Ability to read: the 20/20 line through a 
+- 1.50 D. sphere is generally accepted as an in- 
dication for a careful examination by an ophthal- 
mologist. Thirty-nine of the 40 boys who failed 
the plus sphere test passed the visual acuity 


eyes. 


TABLE 2.—Summary of Results with Portions of the 
Modified Massachusetts Vision Test for Measure- 
ment of Hypermetropia and Heterophoria 





OCG. SE TI 5 hoes cisnsidcatneacaeeeoeuubeeeeete 797 

No. of students who had glasses.............cccssees 279 
No. who had 20/20 vision with their glasses and 

ALE Be Mn evameaskasascueesekabeiesse<se 4 

No. of students who did not have glasses........... 518 


No. who had 20/20 vision with +1.50 D. spheres.. 36 
No. of students who failed with test for hetero- 


PUTER. CIID ing et cchascsereccecasemeseiheto 25 

No. who failed with this test but passed all 
UTE, isin so eesn eudssens an ciecdbencenaeunewconiee 21 

No. who failed with the test for hyperphoria (dis- 
CUNO) ~o snk cas eb ase esse oieb ewes cones cede cerns 12 

No. who failed with this test but passed all 
OR SE fi c0scciweaticdadadsoas betes 6 

No. who failed with the test for heterophoria (near 
WHEGED. ssctaussisutscwcvecsosadkecmeundcc cet 20 

No. who failed with this test but passed all 
UIE “SND 206060 cdsausteewnisniontnecuceneoeaiine 5 





test; none had vision of less than 20/30 in one 
eye, and only 5 of the 39 boys failed in any part of 
the heterophoria tests. The fact that 100 of the 
279 boys who wore glasses had vision of 20/20 
suggests that a considerable percentage of the 
entire group with hypermetropia had already had 
this condition corrected. 
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The number of additional patients selected for 
referral through failure with the tests for hetero- 
plioria was not large, but the small percentage of 
such boys who, also failed with other tests is 
significant. Only 4 of the 25 boys who failed 
with the horizontal (distance) phoria test failed 
with either the visual acuity test (i. e., had 
vision of less than 20/30 in one eye) or the 
livpermetropia (plus sphere) test. On the basis 
of these three tests for heterophoria, 32 boys who 
were not selected by other tests were referred 
tan ophthalmologist. Of the 518 boys who did 
tiot have glasses, 25 failed with at least one of 
tlie heterophoria tests and did not fail with either 
the visual acuity or the plus sphere test. 

Summary.—Twenty-eight students, about 5 
per cent of those who had no glasses, had vision 
of 20/30 or less in one eye or in both eyes. Six- 
teen students who had glasses had vision of 
20/30 or less in one eye or in both eyes and had 
uot been examined by an ophthalmologist within 
the previous twelve months. Forty other boys, 
ov 3 per cent of the entire group, 36 of whom 
did not have glasses, had 20/20 vision with 

1.50 D. spheres in either eye or in both eyes. 
{irty-two more students, or 4 per cent of the 
entire group, failed to meet the standards set 
for the tests for heterophoria. In all, a total of 
{16 boys, or about 14 per cent of the entire 
croup, were considered to be in need of a more 
thorough examination in the near future. Of the 
518 boys who did not have glasses, 17 per cent 
were referred to an ophthalmologist. Others, 
hose vision was not quite normal but for whom 
tests showed vision within the standards set, were 
iiistructed to seek advice if symptoms of eye- 
strain developed. 


COMPARISON OF RESULTS OF THE SCREENING 
(EST AND OF THE SPECIALIST’S EXAMINATION 

Fifty-five students who on the basis of the 
screening test were referred to an ophthalmolo- 
cist for a more thorough examination of the eyes 
ere seen by one of us (A.E.S.), and an estimate 
the efficiency of the screening test was possible 

a study of the observations at that examina- 
tion and at the subsequent one, made by the 

ecialist. 

Nineteen of the 55 students were referred be- 
cause of failure with the visual acuity test, and 
iit no instance did the specialist find that the 
referral was unnecessary. Fourteen students 
were referred on the basis of failure with the 

lus sphere test: For 3 of these no accessory 
itment was indicated because no symptoms 

‘re present and there was adequate amplitude 
a? accommodation for compensation; the other 
{| boys required treatment. Eight students were 
veferred because of failure with one or more of 
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the tests for heterophoria: 2 of these boys re- 
quired no treatment because of absence of symp- 
toms and the presence of adequate compensation 
through a large amplitude of fusion. During 
the course of the year, 14 other students were 
referred solely on the basis of symptoms suggest- 
ing eyestrain; 5 of these boys needed no treat- 
ment. 

Ten of the 55 students referred to the specialist 
were found not to need any treatment; 5 of these 
were referred because of symptoms alone, and 
the other 5 were observed to have the abnor- 
mality noted at the screening examination, but 
sufficient amplitude of fusion or accommodation 
for adequate compensation was present. It is 
obvious that referral on the basis of symptoms 
alone is often unnecessary; difficulty in assess- 
ment of symptoms is responsible for this error. 

In 4 of the 55 boys examined by the specialist 
conditions which had not been detected by the 
screening examination were observed. ‘Three 
had a sufficient amount of heterophoria to pro- 
duce symptoms due to a low amplitude of fusion ; 
for each patient the degree of heterophoria was 
within the limits set for the screening test and 
therefore had not been considered significant at 
the time of that examination. The other patient, 
who had been referred on the basis of symptoms 
alone, was found to have latent hypermetropia; 
yet he had passed the plus sphere test. 

The results of the screening test and the speci- 
alist’s examination for the 55 students who were 
referred to an ophthalmologist are summarized. 


No. who failed with modified Massachusetts 
vision test for visual acuity................ 19 
No. who failed at specialist's examination.. 19 

No. who failed with plus sphere test at modified 
Massacmusetts: vision test) oo... 666.0. esavce wes 14 
No. who failed with this test at specialist's 

NEMNNGNIIN 5. caren otra im aide aiohacy nm oer 14 
(Of these, 3 patients were asymptomatic and 
had adequate compensation; so no treatment 
was required.) 


No. who failed with modified Massachusetts 


vision tests for heterophoria............... 8 

No. who failed with those tests at specialist’s 
CNN» 5 cy es iecenwe naa oats 8 
(Of these, 2 patients required no treatment 
because they had adequate compensation and 
were asymptomatic. ) 

No. who were referred on basis of symptoms, but 
did not fail with any other part of modified 
Massachusetts vision test ..........-.ceeceee 14 
No. found by the specialists to require treat- 

SOE ie nvbtearers.e mAalwerahot era atin eisd ernie area ate 9 


COM MENT 


The Massachusetts vision test is a valuable 
and satisfactory method of screening out school 
children’ who require the attention of an ophthal- 
This test is divided into three parts: 


mologist. 
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first, a test for visual acuity; next, a test for the 
detection of latent hypermetropia of a substantial 
degree, and, last, a test of binocular balance. No 
attempt is made to evaluate the visual error or 
the particular reason that a child is referred for 
a more complete ophthalmic examination, and 
when failure occurs in any one test the remaining 
tests are omitted. 

In the modification of the Massachusetts vision 
test described here the following changes have 
been made. In part I visual acuity both with and 
without glasses is determined, and in part 2 the 
plus sphere test is given, both with and without 
glasses if glasses are worn. All parts of the 
test are given even though failure of one part 
constitutes sufficient reason for referral. Part 3, 
which is the test for the presence of heterophoria, 
has been modified. With the Massachusetts vi- 
sion test the dimensions of the window and house 
set the limits for passing or failing in the test, 
and no specific quantitative estimations of the 
degree of heterophoria can be made. This is 
deliberate, since the aim of the test is not to act 
as an aid in diagnosis, but rather to serve as an 
indicator for referral of persons in need of fur- 
ther ocular examination. The modification we 
have employed calls for the use of a tangent scale 
calibrated in prism diopters (Maddox cross) so 
that direct quantitative readings can be made. In 
a similar way, in the heterophoria test for near 
vision, which utilizes the dimensions of the face 
of a testing object as the limit for passing the 
test, there has been substituted a tangent scale 
calibrated in prism diopters. The features of 
the Maddox rod have been retained for the dis- 
tance heterophoria test, but fusion has been 
broken by the introduction of appropriate dis- 
placing prisms to make possible the heterophoria 
test for near vision. These changes have made 
it possible to obtain quantitative data for each 
part of the test and to modify at will the limits 
for passing or failing without alteration of the 
test unit. For the strict purpose of screening 
out from a group of children those who should 
be referred to an ophthalmologist for a more 
thorough examination, quantitative readings 01 
utilization of subsequent tests is unnecessary after 
the child has failed with one test, and therefore 
referral is inevitable. 

This modification of the Massachusetts vision 
test has increased to a slight extent the time 
necessary to examine each subject, but the num- 
ber of minutes for each test is still small. Intel- 


ligent subjects can easily be tested in less than 
four minutes: It is obviously important to utilize 
a technic which not only is reliable but can be 
administered with reasonable rapidity. It is also 
important that the technics of the test be simple 


OPHTHALMIC TEST 221 
enough so that persons with little training can 
administer them accurately. Our technicians, 
who had not more than two hours’ training, were 
able to carry out the tests efficiently. 

The number of children in this group found to 
require a more thorough examination was not 
large, but the small proportion was undoubtedly 
due to the group’s being a highly selected one 
from the economic standpoint. Children from 
lower family income groups probably would have 
a higher percentage of visual defects which had 
not previously been corrected. However, the dis- 
covery that about 18 per cent of children who 
did not have glasses required a more thorough 
examination indicates the value of this sort of 
test even for adolescents whose economic back- 
ground is favorable. It is undoubtedly an essen- 
tial part of the annual health examination of 
members of such a group. 

The validity of these screening devices can be 
tested by a comparison of the results obtained 
with these tests and the observations of the oph- 
thalmologist. Agreement between the estimates 
of visual acuity made at each of these two ex- 
aminations was excellent, and in no instance in 
which a student was referred did the specialist 
find that he had normal vision. Some of the 
students who were referred to a specialist because 
of failure with the plus sphere, or heterophoria, 
test were found to have adequate compensation 
for their abnormality, and therefore not to be in 
need of treatment, but in every instance the con- 
dition discovered by the screening test was also 
observed by the specialist. A screening test, 
however, cannot detect all abnormalities and can- 
not distinguish between conditions for which 
compensation is and those for which it is not 
adequate. In a small number of the students re- 
ferred to the specialist, he observed conditions 
of significance which had not been considered 
important at the screening examination because 
the results were within the limits of normal 
agreed on. It is probably inevitable that a few 
persons with low errors but concomitant low 
compensatory factors will be overlooked by any 
screening examination. 

SUMMARY AND CONCLUSIONS 

A modification of the Massachusetts vision test 
inakes it effective for the obtaining of quantitative 
data. 

This technic differs from the Massachusetts 
vision test in that it provides quantitative meas- 
urements of heterophoria and calls for a report 
on all parts of the test, although the subject may 


have failed with one part and therefore referral 
is inevitable. 
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This screening examination has the same ob- 
jectives as the Massachusetts vision test, of which 
it is a modification, namely: (a) brevity, so that 
large numbers of subjects may be examined in a 
brief period; (b) simplicity of technic, so that 
the test may be administered by lay persons aiter 
very brief training; (c) detection of latent errors 
of hypermetropia and binocularity, as well as of 
visual acuity ; (d) simplicity and inexpensiveness 
of equipment, and (¢) efficiency in selection of 
persons who require a more complete examina 


tion by an ophthalmologist. . 
\bout 14 per cent of the members of an eco 
nically privileged group of adolescents were 


found 


to require a more thorough examination 


by an ophthalmologist. About 5 per cent were 
referred on the basis of the plus sphere test and 


1 


about 4 per cent because of failure with a test 
tor heterophoria: These results indicate the de 


sirability of such tests, as well as of a test for 


\bout 3 


sual acuity test. 


per cent failed with the 


visual acuity 
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Results with the screening examination were in 
close agreement with the observations made at 
a subsequent examination by an ophthalmologist, 

With this modification of the Massachusetts 
vision test quantitative measurements of heter- 
ophoria are obtained for distance and for near 
vision ; this permits change in the limits for pass- 
time without alteration in 


ing the test at any 


method or equipment. 

This modification of the Massachusetts vision 
test does not replace the Massachusetts vision 
test in its sphere of usefulness as a means of 
screening out children who require further ex- 


amination of the eyes; the test described has 


application only when quantitative visual data 
are required. 


] 


The modified test may be employed to grade 


persons as to their ocular capacity and may be 


useful in selection of personnel. 


416 Marlborough Street, Boston 
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Recent reviews describing the various tests for 
malingering have appeared in the literature.’ It 
is not my purpose to duplicate this work; rather, 
I wish to present the following material : 

1. A workable classification of ocular malin- 
gering in which the more useful special tests 
are placed where they can be used to greatest 
advantage. 

2. \ correlation table to serve as a guide 
to the ophthalmologist in evaluating exaggeration 
ot poor uncorrected vision. 

3. A statistical analysis of the true monocular 
amblyopias to show the wide range of corrected 
vision. 

4. A quantitative test for binocular stereopsis ° 
for use in detection of simulated monocular 
amblyopia. 


OCULAR MALINGERING 


Incidence in Army Induction Examinations.— 
Fortunately, the incidence of ocular malingering 
in routine Army induction examinations is low. 
Although no accurate statistics are available, it 
is safe to put the figure between 0.5 and 3 per 
cent. 
of every 


This seems negligible, but it means that 
1,000,000 men examined, 5,000 to 
30,000 are ocular malingerers. 

De finition.— Malingering may be defined as the 
false assertion, exaggeration or denial, either by 
history or by performance, of the existence or 
origin of a physical defect. 

Positive malingering includes simulation, false 
attribution and exaggeration. 
following definitions: 


Shastid * gave the 


Simulation is the 
injury 


ocular disease o1 
attribution is the 
assignment of an untrue cause to an existent disease 
or injury. Exaggeration is the pretense that an injury 
or disease which really exists is greater in extent o1 
severity than is really the case. 


feigning of an 


which does not exist. False 
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Negative malingering is denial or dissimula- 
tion of an existent disease or defect. 

lhe Malingerer.—The positive malingerer has 
one of the following aims: (1) to evade all mili- 
tary service; (2) to obtain a limited, or perhaps a 
noncombatant, status, or (3) to obtain discharge 
from the army with or without compensation. 

Some malingerers are naive and easily discov- 
ered, while others, shrewd and practiced, are ex- 
posed only after numerous tests. The positive 
malingerer dreads a leisurely and searching ex- 
amination and, as time wears on, becomes in- 
creasingly nervous and tense. Occasionally a 
candidate assumes a patriotic “please take me in” 
attitude in order to conceal his real intention and 
mislead the examiner. Then there is the man 
who with some reluctance, but with obvious 
relief, suddenly decides to be truthful when 
threatened with detection, and covers his earlier 
responses with lame excuses. 

The negative malingerer is exemplified by the 
young volunteer who by squinting, peeking, tilt- 
ing the head or memorizing the chart hopes to 
obtain sufficient vision for acceptance. Older 
men, eager for service, also withhold knowledge 
of a defect and tend to minimize their failures. 

The Examiner.—While in private practice the 
veracity of the patient is seldom questionéd, in 
Army induction examinations the honesty of the 
candidate must frequently be proved. 

The Army ophthalmologist should approach 
the patient in a friendly and sympathetic manner. 
Not only is the examiner under keen observation, 
he may even be questioned as to the degree of 
his training by the clever malingerer, who wili 
vary his testimony accordingly. The examinee 
should be given ample time to tell his story, as 
his manner of telling it may be revealing. 

The negative malingerer may be detected only 
after a careful and complete routine examination. 
The eye is inspected by direct and oblique il- 
lumination. The tactile tension is taken for all 
candidates over 38 and is checked if necessary 
by tonometry. Ocular motility, pupillary reac- 
tions, the media and the fundi are examined. 
Such an all-inclusive study will disclose disquali- 
fying conditions, such as chronic simple glau- 
coma, chronic low grade uveitis and retinitis pig- 
mentosa, despite normal central vision. Confron- 
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tation tests and perimetric studies may be needed 
to rule out visual disturbances of central origin. 

The positive malingerer is detected only after 
the routine examination is supplemented by spe- 
cial tests. Full use should be made of all avail- 
able tests, and they should be applied so quickly 
and smoothly that within a few minutes even the 
practiced and clever malingerer is thrown into 
confusion and betrays himself. The incidence of 
recognized malingering varies with the thorough- 
ness of the examiner. 

Malingering and true disease may coexist, and 
in the zeal of discovering a cheater the examiner 
may overlook an associated disease. Further- 
more, not all candidates suspected of malingering 
prove to be dishonest, and the possibility of er- 
roneous accusation must be carefully avoided. 

The examiner must not try to force an admis- 
sion of malingering by intimidation, but he 
should be capable of demonstrating the existence 
of simulation. If malingering appears probable 
and yet is difficult to prove, the examiner is 
justified in resorting to suggestion; i. e., he may 
ask questions as to the existence of symptoms 
entirely alien to the disorder feigned. An abrupt 
question, such as ““What’s the matter with you?” 
or “I don’t believe you,” may surprise a ma- 
lingerer into confession. Ridicule of the candi- 
date’s poor success in feigning a disease may also 
produce the desired effect. The examiner may 
appear to believe the malingerer’s story and 
watch the effect of excessive display of sympathy. 
He may instil fear by hints of some drastic or 
disagreeable mode of treatment.* 

Prolonged observation, direct and indirect, 
will evoke some inconsistency. The more pro- 
tracted the examination, the more it irks the 
malingerer, who is hard put to avoid slips. 

In doubtful cases a second examination is 
made one to several days later, perhaps by 
another qualified examiner. Meanwhile, affidavits 
from private ophthalmologists and hospitals are 
evaluated, and further details may be requested. 
Affidavits of ophthalmic examinations made just 
prior to induction into the Army are in some 
instances to be viewed with suspicion. 


CLASSIFICATION OF OCULAR DEFECTS 

To simplify detection of the malingerer, all the 
ocular defects that can be simulated are for con- 
venience classified under four main heads: (1) 
errors of refraction; (2) the amblyopias; (3) 
organic disease, and (4) defects in color vision. 
Nearly all malingering, whether positive or neg- 


4. Beaumont, W. M.: Malingering in Relation to 
the Eye, in Jones, A. B.: Malingering or the Simula- 
tion of Disease, Philadelphia, P. Blakiston’s Son & 
Co., 1918, chap. 19, pp. 324-415. 


ative, will fall under one of these four heads 
although various combinations are encountered. 


I. ERRORS OF REFRACTION (UNCORRECTED 
VISION ) 

Positive Malingering.—The candidate with a 
refractive error, usually myopia or compound 
myopic astigmatism, reads perfectly with his own 
glasses, with or without further correction, but 
exaggerates his diminished uncorrected vision in 
the hope of evading military service altogether 
or of qualifying for some form of noncombatant 
duty. Keeping in mind the degree of uncorrected 
vision he admits, the examiner proceeds to make 
a brief retinoscopic study, preferably with an 
electric instrument and under dynamic conditions, 
Accommodation is for the most part eliminated 
by use of a fixation point at 20 feet (6 meters), 
such as the muscle light. Cycloplegia is imprac- 
tical in mass examinations and is rarely neces- 


TasLe 1.—Correlation of Uncorrected Vision with 
Refractive Error * 








Spheres, Cylinders, Diopters 
Diop- —-——-———_- —A— SAREE 
ters 0 —0.50 —1.00 —1.50 —2.00 —2.50 —3.00 —3.50 —4.0 


0 20 25 30 5O 70 100 200 300 400 
—0.50 30 30 40 60 80 100 200 300 400 
—1.00 50 50 60 70 100 150 250 350 400 
—1.50 70 70 80 100 150 200 300 400 
—2.00 100 100 150¢ 200 250 300 400 
—2.50 200 200 250t 300 350 400 
—3.00 300 300 350t 400 400 
—3.50 400 400 400 





* The figures are the denominators of the visual acuity, the 
numerator in each case being 20. 


t 20/150 is equivalent to 13/100; 20/250, to 16/200, and 20/350, 


to 17/300. 
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sary. The retinoscopic examination indicates 
with close approximation what correction is 
needed for 20/20 vision and what the vision with- 
out glasses should be. The correlation of vari- 
ous correcting lenses with the corresponding un- 
corrected vision is well known and is sufficiently 
exact to be recorded, as is done in table 1. 
Table 1 gives the values for myopia, myopic 
astigmatism and compound myopic astigmatism 
and is based on the results of experiments with 
6 Army men. These subjects, each with less 
than 1 D. of refractive error, had full correction, 
and, one eye being used at a time, the various 
refractive states were simulated by employment 
of plus lenses at the anterior focal plane. For 
example, the vision of an eye with compound 
myopic astigmatism requiring a correction of 
— 100 D. sph. = — 0.50 D. cyl., axis 180 was 
obtained by placing a + 1.00 D. sph. and a 
+ 0.50 D. cyl., axis 180 in the trial frame. 
Latent hyperopia and spasm of accommodation 
when present were neutralized prior to the ex- 
periment by adequate fogging. In this way 
cycloplegia, with its attendant mydriasis, was 
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avoided. It was found that the need of a cylin- 
der axis 90 or axis 180 made little or no differ- 
ence in the vision. In order not to complicate 
the table, vision of eyes requiring oblique axis 
cylinders was not recorded, but it was found 
that when the cylinder was more than 15 degrees 
off either of the main axes, the subject read one 
or two lines less if the error of refraction was 
1 D. or more. The figures in this table are in 
close agreement with actual values for honest can- 
didates. They are average values, and the table 
serves only as a guide. 

A similar correlation chart could be made for 
hyperopia, hyperopic astigmatism and compound 
hyperopic astigmatism, as well as for mixed 
astigmatism, but there would be little occasion to 
refer to them, since candidates with these errors 
almost invariably have 20/100 vision or better. 
If necessary, the examiner, using himself as a 
subject, may properly simulate any refractive er- 
ror he may encounter. Amplitude of accommo- 
dation and the presence and degree of presbyopia 
must be kept in mind. Thus, a man 35 years of 
age with hyperopia of 6 D. should normally be 
able to overcome 4+ to 5 D. by accommodation, 
and the uncorrected vision will be equivalent to 
that of a man with myopia of 1 to 2 D. 

Admittedly, there are borderline cases, and it 
is in these that the subjective element must be 
taken into consideration. The malingerer does 
not have the “will to read” and refuses to recog- 
nize any letters that appear the least bit blurred. 
If he is not clever in his deception, he will read 
much less than is expected from the correlation 
chart, and the discrepancy will prove his dis- 
honesty. In the honest candidate with border- 
line uncorrected vision the “will to read” is ap- 
parent. His visual acuity may of course improve 
with rest, fogging and the elimination of glare. 
The malingerer may feign a desire to cooperate 
by asking if he can squint, or he may obviously 
oversquint and then further disappoint the ex- 
aminer by reading much less than one would ex- 
pect as a result of squinting. 

When the uncorrected vision is insufficient for 
full service, reliance cannot be placed on the sub- 
ject’s own glasses, and retinoscopic examination 
is indicated. This will expose the man innocent 
of a slight overcorrection, as well as the bold 
emmetrope who wears — 5.00 D. spheres in an 
attempt to simulate myopia. The latter, because 
of youthful accommodation, is able to read 20/20 
through these thick concave lenses. 

Although retinoscopic examination is impera- 
tive in the detection of simulation or exaggera- 
tion of a refractive error, several supplementary 
procedures may be used. 
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Vision at 10 and 5 feet (3 and 1.5 meters) 
should be consistent with that at 20 feet (6 
meters). At the shorter distances slight allow- 
ance must be made in the case of the myope. 
As the chart approaches his far point and his 
eye remains unaccommodated, his vision is bet- 
ter than the mathematical expectation; e. g., if 
his vision is 20/400, it will be 10/200 + and 
5,70. By means of the mirror test (mirror and 
reverse chart) vision at 40 feet (11.5 meters) 
may be taken. By his being made to look through 
a tube 1 meter long, the malingerer is ignorant of 
his distance from the chart, and the vision ob- 
tained at different distances may be inconsistent. 

The naive malinger who is willing to read the 
third line from the top can sometimes be fooled 
if one projects the 20/70 line as the top one. 

Near vision should correspond with the refrac- 
tive error. A man with a myopia of — 4.00 D. 
will read Jaeger type 4 at 14 inches (36 cm.), 
whereas one with myopia type of — 3.00 D. will 
read Jaeger type 1. A subject with astigmatism 
of —2.00 D. will read Jaeger type 2 or 3, 
whereas one with astigmatism of — 1.00 D. will 
read Jaeger type 1 or 2. 

Binocular tests, as described under “The Am- 
blyopias,” are applicable here when the subject 
claims an appreciable difference in the uncor- 
rected vision of the two eyes. 

Negative Malingering.—Negative malingering 
of uncorrected vision is practiced by candidates 
who are eager for service. While determining 
the visual acuity the examiner makes certain that 
each eye, in turn, is properly occluded. The head 
is held straight, and the exposed eye is not 
squinted. Routinely the left eye is covered first. 
This, together with close scrutiny, will help to 
expose the man with good vision in only one 
eye who, when told to cover his other eye, merely 
places the occluder in the other hand and then 
covers the same eye. The projector should be 
adjusted in advance so that the examiner does 
not have to look away from the subject. Malin- 
gering by memorization is controlled by the ex- 
aminer’s changing the charts or slides. In sus- 
pected cases dynamic retinoscopy is indicated. 

In the hope of temporary improvement in 
vision, miotic drugs are sometimes resorted to. If 
the examiner’s suspicion is excited, examination 
should be postponed, or, after the usual precau- 
tions, a mydriatic can be given, and, if there is no 
appreciable spasm of accommodation, the vision 
can be determined after the miosis is overcome. 


II. THE AMBLYOPIAS 


Positive Malingering.—By amblyopia is meant 
subnormal vision (less than 20/30 with the best 
possible corrective lenses) which is unaccounted 
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for by detectable organic changes in the external 
eye, fundus, optic pathways or brain centers. 

1. Simulated Binocular Amblyopia: I was 
able to find only 11 bona fide instances of binocu- 
lar amblyopia among 20,000 cases. One was 
that of a man whose vision was corrected to 
20/40 in the right eye with + 4.00 D. sph. — 
+. 2.75 D. cyl., axis 110 and to 20/50 in the 
left eye with + 3.00 D. sph. > + 2.75 D. cyl., 
axis 90. The eyes were straight. My observa- 
tions were checked by a reliable affidavit of an 
examination done a number of years ago. The 
subject’s poise and attitude after prolonged ex- 


amination gave further corroboration of the 
results. Seven of the patients had congenital 


nystagmus. Four of these men also had high 
myopia, and 2, high mixed astigmatism. One 
patient was an albino. Corrected vision varied 
from 20/40 to 20/200. 

In contrast, I found simulated binocular am- 
blyopia somewhat more common. 


1. The history should include data on heredity, 
disease and trauma. The records of previous 
examinations, both civilian and military, should 
be obtained for comparison. One must decide 
whether the past and the present vocations con- 
form to the limitation in vision. 


2. The examination should rule out organic 
disease. At this point retinoscopic examination 
and refraction are carried out; the corrective 
lenses are placed in the trial frame, and one eye 
is occluded. The naive malingerer may read 
down on the Snellen chart if a weak minus sphere 
is added or if a stronger sphere or cylinder is 
used and then neutralized. Or one may apply 
the Hesse test. This consists of fogging the eye 
with a + 3.00 D. or a + 4.00 D. lens and then 
gradually reducing the strength 0.5 D. at a time 
in the hope that when the original prescription 
is reached an extra line or two will be read. 


3. The visual angle is changed as described un- 
der “Errors of Refraction.” Near vision should 
be determined and its correspondence to distant 
vision evaluated. Some examinees who refuse 
to see the smaller Jaeger test types do not hesitate 
to read numbers on the ophthalmoscope dial. 


4. Provocative statements, vitriolic or face- 
tious, may be typewritten or printed for the se- 
lectee to read. The reaction of the malingerer 
may be revealing. 

5. Using the element of surprise, the exam- 
iner nonchalantly drops a pin, coin or clip, and 
the unthinking subject who is simulating am- 
blyopia unconsciously recovers it. He is sud- 


denly asked to fix on some small object for a 
screen cover test; orthophoria is demonstrated, 
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and, furthermore, the subject does not complain 
of the small size of the fixation object. 


6. Examination of the handwriting of the 
candidate, e. g., on application blanks or labora- 
tory slips, may be enlightening. Without his 
knowledge, the man should be observed for clues 
to the acuity of his vision by as many members 
of the personnel as possible. For example, one 
suspect was seen reading the newspaper at a dis- 
tance of about 5 inches (13cm.) anda few minutes 
later anxiously perusing his physical examina- 
tion sheet at a distance of 12 inches (30 cm.), 

Tests for monocular amblyopia are applied if 
good vision has been proved to exist in one eye. 


2. Simulated Total Blindness in One or Both 


xyes: The history and results of examination 
will rule out organic disease. Particular atten- 
tion should be paid to the pupillary reactions. 
Beaumont * summed up this subject as follows: 


When a bright light is flashed into the eye, two 
noticeable reflexes occur, first a contraction of the 
pupils and, secondly, a spasmodic closure of the lids 
from the dazzling effect. Both reactions are involun- 
tary: the first depends upon a healthy primary center 
and routes; the second upon a healthy cortical center 
and routes. 

If the patient flinches from the light suddenly thrown 
on one eye, we know that he sees it, the other eye 
being closed. If he does not flinch we know that the 
eye is blind. If the pupil contracts to light, it vouches 
for the integrity of the reflex mechanism. If the 
pupil does not contract the reverse may be inferred— 
viz., that the arc is not intact. Ili the pupil does not 
contract to the light, but its fellow iris does, even 
though it be shaded therefrom (consensual reflex), we 
know that the afferent tract to the primary optic center 
is available, but that there is some failure of the third 
nerve on the same side. We also know that the third 
nerve on the other side is not affected. If there is no 
consensual reflex in the other eye, we know that there 
is something wrong either with the centripetal route 
of the first eye or the centrifugal tract of the second. 
If there is no pupillary contraction when we flash the 
light into both eyes and no closure of the lids, we know 
that both eyes are blind. Although closing the lids 
when a strong light is thrown upon the eyes is prooi 
that the light is seen, in hysteria and neurasthenia when 
this reflex occurs it is possible for the patient to be 
unconscious that he sees it. The pupillary reflexes may 
be present in bilateral amaurosis of cortical or sub- 
cortical origin and in hysteria; but they are abolished 
in bilateral amaurosis of peripheral origin. 


In the Schmidt-Rimpler test the candidate is 
instructed to look at his hand while holding it in 
front of his face. A blind man will look as re- 
quired, but a malingerer will look in any direc- 
tion but the right one. This test is not fool- 
proof, however, since a blind man may intention- 
ally look in the wrong direction to avoid arous- 
ing suspicion that he can see. A modification of 
this test is to have the candidate touch the tip 
of the nose with the finger. These tests should 
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be tried first with the eyes open and then with 
one eye or the other covered. 

In Smith’s modification of the von Weltz test 
a candle is placed in the subject’s line of vision ; 
then it is determined whether the eye converges 
when a prism of 10 diopters base out is placed 
before it. 

Electroencephalography is now used as a re- 
liable method of distinguishing true and _ false 
blindness.® If sight is present, the alpha waves 
are obliterated as soon as the eye is opened. 

In the optokinetic nystagmus test (Bach), if 
the eye is not blind, nystagmic movements will 
occur when the subject looks at a moving object, 
such as an automobile, or at striped paper or at 
some point on a revolving drum. 

In Cuignet’s visual field test the examiner 
passes a candle or some other test object across 
the fields of vision of the two eyes. The dis- 
honest subject denies having vision in the nasal 
field of the sound eye. 


3. Simulated Monocular Amblyopia: Monocu- 
lar amblyopia is a frequent source of ocular ma- 
lingering, since persons with slight amblyopia 
may be guilty of intentional exaggeration. In all 
cases of suspected monocular amblyopia, faking 
must be considered and methodically ruled out. 
It is of the utmost importance to separate the 
amblyope with corrected vision of 20/40 or bet- 
ter from candidates with more serious amblyopia. 
The uncorrected vision of the amblyopic eye and 
the visual acuity of the better eye acting as deci- 
sive factors, this differentiation may mean full 
military service instead of limited duty or limited 
duty instead of rejection. Table 2 gives the 
analysis of 44 cases of bona fide monocular am- 
blyopia (1.8 per cent of 2,400 consecutive cases ). 
In 70 per cent there was no squint, and in 30 
per cent, monocular esotropia. 

Although none of the subjects with esotropia 
had corrected vision of 20/40, 48 per cent of all 
the other examinees, mostly those with ametropia, 
possessed vision which could be corrected to this 
value. Spherical anisometropia indicates a dif- 
ference of 3 D. or more in the spheres of the two 
corrective lenses ;cylindric anisometropia,a differ- 
ence of 3 D. or more in the cylinders, and sphero- 
cylindric anisometropia, a combined difference of 
3D. or more in the spheres and cylinders. 

The procedure of proving or disproving the 
existence of monocular amblyopia may be di- 
vided into three steps: (1) history taking and 
routine examination, (2) determination of the 
presence or absence of prism diplopia and (3) 
application of the binocular tests for malingering. 





5. Lemere, F-.: Electroencephalography as a Method 
of Distinguishing True from False Blindness, J. A. 
M. A. 118:884 (March 14) 1942. 
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Step 1: History taking and routine examina- 
tion: The following questions should be asked: 
“Did you always have a lazy eye?” ; ‘““Were you 
cross eyed as a child?”; “Did you ever have an 
operation, an injury or any disease of the eyes?” 
Examination must include a screen cover test 
for near and for distant vision, with and without 
glasses. A number of cases of positive amblyopia 
(amblyopia ex anopsia and amblyopia due to or- 
ganic disease) will thus be eliminated. Persons 
with definite defects are not prone to exaggera- 
tion. If there is any doubt, however, the good 
eye may be occluded, and procedures 2, 3, 4 
and 5, as listed under “Simulated Binocular Am- 
blyopia,” may be tried. Subjects with alternating 
squint for both near and distant vision may be 
treated in the same way. If the candidate reads 
the 20/20 line at a distance of 11 feet (3.3 
meters), his vision is 20/40. 


TasL_E 2.—Analysis of Forty-Four Cases of 
Monocular Amblyopia 


Corrected Vision 


c—_—_—_—— —, 
20/50 to 20/200 

Monocular Esotropia for 20/40 20/100 ~=or Less 
Near and Distant Vision * 0 7 6 
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Spherical anisometropia............... 1 l 1 
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Hyperopie astigmatism 
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* In 5 of these cases there was compound hyperopic astig- 
matism, and in the others, only slight refractive errors. 





Step 2: Prism diplopia: In order to see 
whether a 10 D. prism placed base up or base 
down before either eye will elicit artificial ver- 
tical diplopia the subject should be instructed 
to fix on a white pinhead (3 mm. or so in diam- 
eter) 33 cm. away. The same test is tried with 
the subject fixing on a white circle approximately 
2 inches (5 cm.) in diameter at a distance of 20 
feet. If diplopia is constant and present for both 
near and distant fixation, the candidate is ready 
for the binocular tests described under step 3. If 
the induced diplopia is present only for distant 
vision, there is probably a squint for near vision, 
and unless this can be temporarily taken care of 
by a prism, the binocular tests must be carried 
out at distances beyond the point of monocular 
vision. In cases of diplopia for near vision only 
the reverse holds true. 

Inconstance or absence of prism of diplopia calls 
for the use of a stronger fixation stimulus, such 
as a muscle light at 20 feet or a flashlight as the 
near point of fixation. Once diplopia is estab- 


lished by use of a stronger stimulus, the weaker 
If diplopia is 


stimuli should again be tried. 
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established, the candidate goes on to step 3. Often 
the malingerer will admit diplopia only when the 
prism is placed over the good eye because he 
thinks the prism has the power of inducing 
monocular diplopia. 

If the examiner fails to produce any diplopia, 
malingering (false denial of diplopia) must be 
ruled out by the following tests: 

(1) Von Weltz test. While the subject is 
reading aloud with both eyes open, a prism of 
10 diopters is placed base out before the alleg- 
edly amblyopic eye and it is noted whether the 
eye turns in (antidiplopic movement). This re- 
sponse is compared with that when the prism 
is placed in front of the better eye. 

(2) Duane test. While the subject continues 
to read, a prism of 4 diopters is placed base up 
or base down before the alleged poor eye. If 
the candidate is malingering, he cannot continue 
without the hesitation created by the vertical 
diplopia. 

(3) Von Graefe test. This test may be used 
to prove to the candidate that diplopia may be 
monocular. The subject fixes on a point while 
the allegedly amaurotic eye is covered. A prism 
of 10 diopters is then placed before the good eye 
so that the base bisects the pupil horizontally. As 
a result, two images are seen, the true one 
through the uncovered portion of the pupil and 
the false one through the prism. Slight  ro- 
tation of the prism will result in motion of one 
of the images, the other remaining stationary. 
The other eye is then uncovered, and simultane- 
ously the prism is brought entirely in front of 
the pupil. If two images can still be seen, binoc- 
ular diplopia must exist. When considerable 
anisometropia is present, this test may be made 
more effective by fogging the sound eye. 

These three supplementary tests must be ap- 
plied to distant, as well as to near, vision, since 
simultaneous binocular macular perception may 
be present in one instance and not in the other. 

Step 2, then, differentiates the candidates with 
and those without prism diplopia. The eyesight 
of the latter is so poor that malingering is not 
likely. Here, again, if any doubt exists, the good 
eye may be occluded, and procedures 2, 3 4 and 5 
as listed under “Simulated Binocular Amblyopia” 
may be attempted. 

Step 3: Binocular tests: The existence of 
simultaneous binocular macular perception hav- 
ing been established, the examiner may now at- 
tempt to demonstrate the true visual acuity of 
the allegedly defective eye. The binocular tests 
are based on the assumption that the subject does 
not appreciate which of his two eyes is function- 
ing. Consequently, the malingerer can outwit 
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the examiner by closing the eye in question so 
as to get an idea of what his vision should be 
if that eye were really defective. He should be 
cautioned to keep both eyes open, and he must 
be kept under constant surveillance. 

(1) Fogging tests. The good eye may be 
fogged for near and for distant vision by means 
of spherical lenses, cylinders, polaroid lenses and 
colored charts and lenses. ‘The test is always 
begun with the corrective lenses in the trial 
frame. 

(a) Spherical lenses. The good eye is fogged 
with a 3.00 D. or a + 4.00 D. sphere, and a 
halance glass is placed over the bad eye. A 10 
diopter prism placed base up or base down over 
either eye will give vertical diplopia, which will 
further confuse the malingerer. He is then asked 
to read down as far as he can, first, on the upper 
chart and, then, on the lower chart. The “defec- 
tive eye’ is covered, and the degree of reduced 
vision is checked in the eye that is fogged. 

(>) Harlan test. A -+- 6.00 D. sphere is placed 
hefore the corrected good eye, so that it is made 
artificially myopic, with the far point 17 cm. 
away. The subject is asked to read a Jaeger 
card at this distance, and then slowly and imper- 
ceptibly the card is drawn away. If he continues 
to read, he is using the “poor eye.” 

(c) Jackson test. A + 4.00 D. sphere ts 
placed before the corrected “bad” eye, and a 
+ 2.00 sphere lens before the corrected good 
eye. The patient is given a card of small test 
types to read, and by his reading distance one 
can tell which eye he is using. 

(d) Cylindric lens test (Jackson). A + 5.00 
D. cylinder and a — 5.00 D. cylinder with the 
axes vertical are placed before the better eye; as 
one lens neutralizes the other, there is no change 
in vision, and the patient satisfies himself that 
this is so. The necessary corrective lenses are 
placed before the other eye, and while the subject 
reads the test types from the larger to the smaller, 
the examiner interrupts several times ostensibly 
to adjust the glass before the poor eye, but in 
reality to change the axis of one of the cylinders 
in front of the good eye in order to fog it. If 
the axes are 15 degrees apart, the eye is fogged 
to a visual acuity of 20/200 or less. If the 
smaller test types are read with the eye ade- 
quately fogged, malingering is proved. 

(e) Polaroid test (Gradle).° Three polaroid 
disks, 36 mm. in diameter and 2 mm. thick, are 
placed in a trial frame. One disk is placed be- 
fore each eye with the polarizing axis horizontal. 
The patient is asked to read the line of the 


6. Gradle, H. S.: Another Test for Malingering, 


Am. J. Ophth. 20:300 (March) 1937. 
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smallest possible letters on the test chart with 
both eyes open. Immediately the third polaroid 
disk is rotated so that the polarizing axis be- 
comes vertical for the length of time that it takes 
to read three or four letters. The rotation of the 
third disk to the vertical position prevents the 
passage of any light, so that if the reading of the 
test chart is continued during this time it is evi- 
dent that the patient is using the allegedly bad eye. 

(f) The Project-O-Chart polaroid test.7 A 
polaroid disk is placed in the projector and ro- 
tated by a handle. The patient wears a pair of 
spectacles containing polaroid filters, one at axis 
90 and the other at axis 180. When the disk is 
rotated in the projector to axis 90 or axis 180, 
the letters become invisible to one or the other 
eye. It has been found that the head must be 
held motionless, for the slightest movement or 
tilt to the right or to the left will alter the effect 
of the polarizing lenses.® 

(g) Fogging by use of colored charts and 
lenses. This test may be carried out in several 
ways. In the Snellen glass color chart the letters 
are alternately red and green. Complementary 
red and green lenses are placed in the trial frame, 
and the patient can see the red letters only 
through the red glass and the green letters only 
through the green glass. One may modify this 
scheme by making a test chart for near vision in 
which a red and a black pencil are used and the 
colors of the test types are alternated. A red 
glass placed over the good eye obliterates the red 
letters, and if any red letters are seen, it is with 
the “poor eye.” In the Delaney chart one let- 
ter of each line of the Snellen chart is red. The 
Wagner chart consists of black and white letters 
on a pink background. The letters are of such 
size that the chart is best used at 10 feet (3 
meters). A red glass before the good eye will 
obliterate the white letters. All the letters will 
be seen if the other eye is normal. 

(h) The bichrome, or duochrome, test, which 
is sometimes used in refraction to determine un- 
dercorrection or overcorrection, can be utilized by 
a red glass being placed over the good eye. This 
will dim out the letters on the green side, so 
that all the letters read on the green background 
are seen by the allegedly poor eye. If the sub- 
ject is color blind, fogging by means of color 
cannot be done effectively. Vision in the better 
eye is then checked to determine the extent of 
the fogging. 

(2) Bar test (Javal-Cuignet). A ruler 1% 
inches (3.2 cm.) wide is interposed vertically 


7. The equipment for this test is made by the 
American Optical Company, New York. 

8. Pincus, M. H.: Personal communication to the 
author. 
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midway between the two eyes at a distance of 
4 to 5 inches (10 or 13 cm.), and the man is 
directed to read from a printed page with lines 
at least 4 inches long. If he is able to read the 
lines, binocular vision exists, and the poor eye 
cannot be amblyopic. 

(3) Harman test. The Harman diaphragm 
apparatus consists of a rod 18 inches (45.7 cm.) 
long. At the distal end is a rack to hold the 
small test type cards, and 414 inches (11.4 cm.) 
nearer the eye there is a screen, measuring 314 
by 234 inches (8.3 by 7.9 cm.), which is perfo- 
rated by a window % inch (1.6 cm.) square. 
3eneath is a handle, which is held with both 
hands; the proximal end of the instrument rests 
against the upper lip. This apparatus may be 
modified to fit individual needs. I use a perfo- 
rated window 134 inches (4.5 cm.) wide and 
2% inches (6.35 cm.) high, so that the subject 
can see all of the different size test types on a 
41% by 5 inch (11.4 by 12.7 cm.) card without 
further adjustment of the window. One may 
decenter the window slightly toward the allegedly 
poor eye. As the patient looks through the open- 
ing in the diaphragm, the middle part is seen 
with both eyes, the right side by the left eye and 
the left side by the right eye. If the candidate 
reads across the entire page, he is using both 
The fact that the vision is crossed, and 
not homonomous, will serve to confuse the ma- 
lingerer, who may choose to read only the print 
on the side of his good eye. If slight amblyopia 
is suspected, the good eye may be fogged slightly 
and the subject asked to read a paragraph of 
the larger test types. In this instrument there 
are no eye pieces to hide intentional closure of 
one eye. Confirmation of binocular sight may 
be found in the patient’s statement that the mid- 
dle letters or words overlap or are doubled or that 
individual paragraphs appear on different planes. 


eyes. 


(4) Worth amblyoscope test. The tubes are 
approximated so that the images are crossed. 
With small test type cards (Gifford)*® the sub- 
ject is asked to read from one and then from 
the other. The malingerer will assume that the 
images are uncrossed and read the card on the 
same side as the good eye. If slight amblyopia 
is suspected, one may fog the good eye slightly 
and use some of the larger test types. The ex- 
aminer must make sure the subject does not close 
one eve and thus discover the ruse of the test. 
Since 
depth perception is poor in cases of monocular 
amblyopia, a quantitative test for the acuity of 
binocular stereopsis, such as that described by 


(5) Measurement of depth perception. 


9. These test type cards may be obtained from the 
Riggs Optical Company, Chicago. 
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Dr. Verhoeff,’® yields valuable information. Few 
malingerers will suspect that binocular vision is 
required. 

The acuity of binocular stereopsis is reduced 
by unequal accommodation of 0.5 diopter or more 
and unequal corrected vision for a line or more 
of a Snellen chart. Therefore if maximum per- 
formance is to be attained, the candidate must 
wear the proper corrective lenses. 

In table 3 the results for 150 subjects are 
analyzed. The cases on this list were not se- 
lected haphazardly, but had to satisfy the follow- 
ing three criteria: 

1. Presence of prism vertical diplopia at a dis- 
tance of 1 meter and less. 

2. Vision correctible to 20/20 in at least one 
eye. 

3. Presence of one or more of the following 
defects : 

(a) A refractive error in both eyes, such as 
compound hyperopic astigmatism, hyperopia, 
TABLE 3.—Acuity of Binocular Stereopsis in One 
Hundred and Fifty Consecutive Cases 


Visual Acuity in the Poorer Eye 





20/50 to 20/100. 


Acuity of Binocular 
i 20/20 20/25 20/30 20/40 20/70 or Less 


Stereopsis 


20/20 or better * (100 ¢em.).... 21 o« ds P . 

20/25 (80 em.)..... pad attelble 18 mh 3 2 , 

Bet PO es ge ncevienunaens 8 1 2 8 A 

BE Te ON skate reccdcecces 12 3 3 S 2 2 

SN, 8s 5 ko bb accceseees 2 2 3 1 2 

20/60 and 20/70 (33-29 em.)... 5 si 2 11 4 iia 

SOFIGS (90 CN.) 6 vc ccecccass. mo 1 2 4 2 6 

20/200 or less (10 em.)......:. a ‘a Pe 1 1 3 
MON intcchOriecennnetens 66 5 14 37 10 18 





* This corresponds to a binocular parallactic angle of at least 
seconds, the interpupillary distance being assumed to be 
62 mm. 
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compound myopic astigmatism, mixed astigma- 
tism or anisometropia. 

(b) Muscle imbalance or a history of esotropia 
in childhood, with or without operation. 

(c) Defective vision in one eye from organic 
or other causes, e. g., choroiditis, opacities of the 
lens and cornea and amblyopia due to anisome- 
tropia or monocular ametropia. 

Conclusions pertinent to the use of this test in 
the detection of malingering are as follows: 


1. An acuity of binocular stereopsis of 20/20 
precludes a visual acuity in the second eye of 
less than 20/20 with corrective lens. 


10. Dr. Verhoeff2 has described a simple and 
accurate device, which can be easily made at home. The 
degree of stereopsis is measured by the distance at 
which a depth of 2.5 mm. can be appreciated with 
standard size test objects. The acuity of stereopsis is 
expressed in the familiar Snellen fractions. At a 
distance of 1 meter visual acuity is 100/100, equivalent 
to 20/20 in Snellen notation, and at a distance of 0.5 
meter, 50/100, or 20/40 in Snellen notation. Dr. 
Verhoetf stated that further standardization is desirable 
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2. An acuity of binocular stereopsis of 20/25, 
20/30 or 20/40 usually means that the corrected 
vision in the second eye is 20/40 or better. 

3. An acuity of binocular stereopsis of from 
20/50 to 20/70 suggests that the corrected vision 
in the second eye is between 20/20 and 20/70, 
but with few exceptions it will be 20/40 or better. 

4. Poor acuity of binocular stereopsis does not 
necessarily mean poor visual acuity in the sec- 
ond eye. 

Negative Malingering.—The necessary precau- 
tions are the same as those described for negative 
malingering of uncorrected vision. 


III. ORGANIC DISEASE 

Positive Malingering.—During World War I 
hundreds of conscripts of the Russian and Aus- 
tro-Hungarian empires escaped military service 
by wrapping their eyes in cloths infected with 
the secretion of trachomatous patients.'t Even 
today, draftees feign chronic conjunctivitis by 
application of irritating substances. Weekly re- 
checks by the Army ophthalmologist rapidity dis- 
courage a repetition of this form of malingering. 
The severity of recurrent superficial keratitis is 
sometimes exaggerated, as both examination and 
affidavits will testify. 

Opacities of the cornea, lens and vitreous, pre- 
sent years after active inflammation has subsided, 
may disqualify a candidate because of interference 
with vision. It is often difficult to judge exactly 
to what extent an opacity in the ocular media 
reduces vision, and while the obviously honest 
candidate offers no problem at all, the possible 
malingerer must be handled in the same way as 
the man suspected of feigning amblyopia. The 
same holds true of men with old healed retinitis 
and chorioretinitis. Although the macula could 
no longer be identified with the ophthalmoscope, 
several selectees surprised me by showing cor- 
rected visual acuity of 20/25 or 20/30. Others 
with paracentral chorioretinal scars and intact 
maculas claimed poor vision, but subsequent tests 
revealed them all to be malingerers. The test for 
acuity of binocular stereopsis was especially use- 
ful in this group of candidates. 

Paralytic squint is rarely feigned and cannot 
be maintained in all the cardinal directions. An 
examinee who at first failed to show any ex- 
traocular movements except convergence later 
demonstrated them. While he maintained fixa- 
tion on a central point, his head was rotated from 
side to side and up and down by the examiner. 

Monocular diplopia is rarely, if ever, simu- 
lated. Binocular diplopia is more common, and 


11. Duke-Elder, W. S.: 








Textbook of Ophthalmology, 


St. Louis, C. V. Mosby Company, 1938, vol. 2, p. 1596. 
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is usually easy to detect with the use of a red 
glass before one eye. The two images can be 
fused by use of a prism. If the diplopia is real, 
the subject will admit that the two images have 
approximated or have fused. The malingerer 
will persistently claim double vision. Another 
method of detection is measurement of the de- 
gree of stereoscopic vision, which may be found 
within the range of binocular vision. If the 
diplopia is present only in one field, the depth 
perception in that field can be measured. 

Ptosis, unilateral or bilateral, is checked by 
moving the examinee’s head down while central 
fixation is maintained. In another test the thumb 
is placed firmly on the patient’s brow, and he is 
instructed to look up. In a case of real ptosis 
the occipitofrontalis muscle will show contraction. 


The gravitational test consists in placing the 
subject in a dental chair and tilting the body and 
head backward until the ptotic lid drops back by 
force of gravity. The malingerer, unaware of 
this ruse, will persist in voluntarily keeping his 
lid down. 

True blepharospasm is temporarily overcome 
by instillation of an anesthetic, such as 0.5 per 
cent tetracaine hydrochloride, into the conjunc- 
tival sac, whereas simulated blepharospasm per- 
sists. 

In detection of malingering of changes in the 
visual fields, different distances and size objects 
should be employed at one sitting and the tests 
repeated on several occasions. 
are suggestive. 


Inconsistencies 
Glaucoma, optic nerve atrophy, 
retinitis pigmentosa, other organic diseases and 
hysteria must be ruled out. 


Negative Malingering.—In the routine exam- 
ination of selectees and officer candidates the 
following diseases were discovered, despite the 
fact that the history was intentionally withheld: 
chronic simple glaucoma; absolute glaucoma; 
chronic low grade iridocyclitis; chronic active 
choroiditis; recurrent uveitis (inactive at the 
time of examination but recurrent annually for 
the past four years) ; retinitis pigmentosa ; optic 
nerve atrophy, due to excessive use of tobacco 
and inadequate diet; diabetes mellitus and ret 
inal hemorrhages, and, finally, essential hyper- 
tension with vascular changes in the retina. Rou- 
tine ophthalmoscopic examination, particularly of 
candidates over 30 years of age, with special at- 
tention to the caliber and reflexes of the main 
retinal arterioles and their primary branches, will 
not infrequently result in discovery of cases of 
essential hypertension. Although the first blood 
pressure reading may be within the prescribed 
limits of normal and the candidate insists that 





1R MALINGERING 231 


his blood pressure has always been low, several 
additional readings are indicated. The correla- 
tion of ophthalmoscopic observations with sev- 
eral readings of the blood pressure on different 
days is higher than with the initial reading alone. 


IV. DEFECTS IN COLOR VISION 

Positive Malingering.—Since color vision is 
tested only in examination of candidates for com- 
missions, this type of malingering is uncommon. 
The deuteranope, the protanope and the tritanope, 
with partial or complete color blindness, make 
characteristic errors in the pseudoisochromatic 
tests, and they will read some of the confusion 
numbers. The use of colored filters, red, green 
and others, once the examiner has obtained a 
key by recording their effect on honest normal 
and color-blind persons, may help in the detection 
of malingering. The malingerer will rarely make 
errors in the lantern and Holmgren yarn tests 
characteristic of the color-blind subject without 
some revealing blunder. Furthermore, the de- 
grees of subnormal performance in these various 
color tests will not be consistent. The attitude 
of the honest examinee toward his perceptual de- 
fect and his behavior during the examination are 
characteristic and cannot be simulated. 

Negative Malingering—Two or more pseu- 
doisochromatic books should be available for 
presentation. The plates are shown out of their 
regular order, upside down or only in part, i. e., 
one letter of a two letter plate. Again, if famili- 
arity with all the plates is suspected, filters may 
be used once a key has been made. The Holm- 
gren test results in the detection of about 80 per 
cent of candidates who are incompletely red blind 
or incompletely green blind to pseudoisochro- 
matic plates and 100 per cent of those who are 
completely green blind or completely red blind. 

However, candidates with complete green 
blindness or complete red color blindness by 
studying shades can learn to simulate incomplete 
red blindness or incomplete green blindness, and 
therefore the Holmgren test alone is inadequate 
when malingering is suspected and this differen- 
tiation must be made. 

A recent report *? has stressed the value of 
the William lantern test. If this is not available, 
the Project-O-Scope test can be used for con- 
firmation. The 1215-2 standard Project-O- 
Scope slide, which contains a row of four dots 

-red, yellow, green and blue—is used, and the 
respective colors can be varied by passing the red 
and green filters of the selector slide over them. 


12. Schwichtenberg, A. H.: Review of Color Vision, 
with Some Practical Suggestions for Medical Examiners, 
Arch. Ophth. 27:887 (May) 1942. 
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I. TREATMENT 


In cases of early prolapse of the iris a definite 
line of procedure has hitherto been followed, 
namely, careful excision. It will be seen that 
this rule cannot be strictly adhered to, and must 
be departed from in certain cases. 

In cases of prolapse of longer duration, more 
than ten days, I suggested, in 1927, that a dis- 
tinction be made between the noninflammatory 
and the inflammatory type, the former to be left 
undisturbed but the latter to be rendered harm- 
less by an iridectomy on both sides. This is the 
procedure which I have designated as “‘isolation.” 

In treatment of prolapse of the ciliary body 
Coover * and Scheffels * contributed pioneer ser- 
vice, as indicated by Olah® in his article on 
puncture wounds of the ciliary body. They saved 
the injured eyeball and achieved smooth recovery 
by gently freeing the prolapsed ciliary body from 
its surroundings and excising it—in other words, 
hy employing exactly the same procedure which 
is now used in cases of early prolapse of the iris. 

This, however, does not adequately solve the 
problem of the procedure with prolapse of the 
ciliary body. It must be regarded as an error 
in technic to attempt or tu perform excision in 
all cases, without selection. Clinical experience, 
the various operations for glaucoma, isolation, 
iridotorsion and the results in the case of subcon- 
junctival prolapse of the ciliary body due to an 
incision wound of the sclera, to be described later, 
indicate, rather, that the procedure in cases of 
prolapse of the ciliary body and iris must depend, 
on the one hand, on the nature of the scleral 
wound and, on the other, on the normal or in- 
jured condition of the prolapsed uvea. 

Scleral wounds may be classified as cleancut 
incision wounds, puncture wounds and irregular, 
lacerated wounds. Prolapses of the uvea may, 
furthermore, be classified as those in which the 
tissue is initially uninjured and remains unin- 
jured; those in which the tissue is initially unin 


1. Coover, A.: 
Scheffels, ae 


Ophth. Rec. 12:179, 1903. 
Klin. Monatsbl. f. Augenh. 45: 396, 


Olah, E.: Klin. Monatsbl. f. Augenh. 100:905, 
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jured but subsequently becomes damaged, either 
by irregular, jagged scleral edges during the 
course of healing of the wound or later, some- 
times after many years, as a result of cicatricial 
traction or pressure, and, finally, those in which 
the tissue is initially lacerated. 

In this paper are presented a series of possible 
combinations of scleral wound and_ prolapsed 
uvea and consequent variations in procedure, 
both of which must be considered from the point 
of view of the possibility that the coincidence 
of irritation caused by the scleral wound and 
uveal injury may become the cause of uveitis. 
The various possible combinations are as follows: 

1. Cleancut, incised scleral wound with in- 
jured uvea: The irritation proceeding from the 
scleral wound during the process of cicatrization 
is sufficient to induce traumatic, nonbacterial, 
chemotactic uveitis in the injured uvea. 

2. Jagged, irregular scleral wound and unin- 
jured uvea: The jagged edges of the scleral 
wound may cause tears, irritation and inflamma- 
tion of the uninjured uvea. 

3. Jagged, irregular scleral wound and _ in- 
jured uvea: Here both conditions are present 
from the beginning. 

4, Cleancut incision wound involving only the 
sclera, without injury to the uvea: This combina- 
tion should not produce inflammatory symptoms. 
For the iris, this absence of involvement is proved 
by the result of the incarceration operation for 
glaucoma, and for the ciliary body, by the follow- 
ing case. 

On June 13, 1936, I. R., a woman aged 67, during 
an operation on the right upper eyelid, believing that 
the procedure was finished, suddenly jerked her head 
forward, in an effort to get up from the operating table. 
Immediate examination of the eye showed that the 
Graefe knife, with which the pedicle of the tumor had 
simultaneously been cut, must have slipped through 
the lid and upward beneath the conjunctiva, cutting the 
sclera about 3 mm. from the corneal margin, between 
10:30 and 1 o'clock. I saw the lips of the scleral 
wound suddenly open and the uninjured ciliary body 
prolapsing. The amount of the prolapsed tissue in 
creased visibly until it attained the size of a pea 
Beneath the stretched conjunctiva it resembled, except 
for its dark discoloration, a subconjunctival luxation 
of the lens. 
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This case was a model example of incarceration, with 
smooth edges of the scleral wound and an intact uvea, 
a combination which, according to the foregoing classi 
fication, is to be regarded as harmless, and not requiring 
excision of the prolapsed tissue. The subsequent course 
in this case confirmed such a belief, for at no time did 
the slightest sign of irritation appear, either after the 
injury or during the subsequent years of observation, 
nor did the patient ever complain of any sensation of 
pressure or pain. As always, so at the last examina- 
tion, on May 23, 1943, vision, accommodation, pupillary 
reaction and tension were normal. The incipient senile 
cataract, which was present even before the injury, had 
made almost no progress. The pupil was round and 
had the same diameter, 2 mm., as that in the left eye 
There was, however, a slight protrusion of the senile, 
thin upper lid corresponding to the seat of prolapse 
especially when the patient looked downward. The 
prolapsed tissue rested on the sclera, with no irritation 
whatever. 

Subconjunctival incised wounds of the sclera 
without injury to the ciliary body are extremely 
rare, whereas nonsubconjunctival wounds are 
not. In cases of the former one refrains from any 
intervention, whereas in cases of the nonsubcon- 
junctival wound the procedure will depend on 
whether the wound is fresh, i.e., of not more 
than twenty-four hours’ duration and, further, on 
whether the pupil is deformed. If the wound is 
fresh, a plastic operation on the conjunctiva will 
suffice to cover the prolapsed portion. If the 
wound is more than twenty-four hours old, 1m- 
mediate excision is indicated, as it is in cases of 
fresh wounds that the pupil is deformed. De 
formation of the pupil occurs when the injury is 
located near the limbus. 

If in a case of an incised wound the ciliary body 
is injured, excision must be done immediately 
and an attempt made to include the correspond- 
ing segment of the iris if possible. 

The advantage of a conservative procedure in 
cases of incised wounds of the ciliary body is ob- 
vious, as, in order to free the prolapsed tissue, 
it is necessary to insert the spatula to a depth of 
2 mm. between the sclera and the vitreous. In 
view of the precarious position of the vitreous 
and lens and the poor visibility of an operative 
field lying, so to speak, in a dark chamber, in 
contradistinction to the easily accessible and 
clearly visible anterior chamber, this procedure 
is not without danger, quite aside from the fact 
that some vitreous is usually lost. 

In cases of puncture wounds immediate exci- 
sion is indicated. In such cases the wound is 
frequently irregular in shape. When the punc- 
ture wound is small, it is not easy to get hold of 
the incarcerated ciliary body. Olah reported a 
case in which, owing to the extreme narrowness 
of the puncture canal, he found it difficult to 
free the ciliary body with a conical probe and 
then to draw it far enough forward to obtain a 
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good hold. In his case he was able to extract 
and cut off the corresponding segment of the 
iris with the ciliary body. 

Such efforts must be limited, however, when 
there seems to be danger of crushing or lacerating 
the incarcerated uveal tissue with consequent 
irritation and uveitis. As a warning, the fol- 
lowing case of sympathetic ophthalmia following 
trephination is presented. 

\. U., aged 18, whom I saw on June 23, 1933, had 
glaucoma in the left eye, which had developed after a 
blunt injury. Trephination yielded only transitory re- 
duction in tension. A few days after operation the 
tension began to increase again, as the iris had become 
incarcerated. On the tenth day the surgeon who had 
performed the operation reopened the wound to remove 
the obstruction, with only partial success. Subsequently 
sympathetic ophthalmia developed, which in spite of all 
efforts led to bilateral blindness. 


\lso, in operations for advancement of extra- 
ocular muscles danger of sympathetic ophthalmia 
may develop if the needle is inserted so deep that 
uveal tissue is caught in the loop of thread, with 
resultant laceration, which may lead to iridocy- 
clitis and shrinking of the eyeball. I previously 
described such a case.*’ With my method of an- 
choring the suture in the anterior chamber in 
cases of high myopia with thin sclerotic coats, 
and also in cases of high degrees of strabismus, 
such danger is eliminated, as the needle intro- 
duced into the anterior chamber remains con- 
stantly under the watchful eye of the surgeon. 
That the thread will lie in immediate proximity 
to the iris is of no significance, as it is removed 
in five or six days. 

Prognosis is least favorable in cases of lacerated 
wounds because the uveal tissue is caught in the 
pockets of the wound and is difficult to remove. 
Incomplete removal will yield, if any, only a 
transitory, deceptive respite from symptoms. As 
soon as regrowth of uveal tissue from the trunk 
restores the connection with the prolapsed por- 
tion, irritation and uveitis will recur, with danger 
of sympathetic ophthalmia. In cases of subcon- 
junctival rupture of the eyeball, in which the 
ciliary body as a rule is intact, immediate excision 
should be attempted. If this is only partially 
accomplished, however, it must be followed at 
once by enucleation. 

The same procedure is recommended in cases 
of prolapse associated with injury of the lens and, 
finally, also in cases of older prolapse of the 
ciliary body, of more than fourteen days’ dura- 
tion. 

With regard to sympathetic ophthalmia, it is 
the duty of the surgeon to proceed cautiously 
rather than to risk bilateral blindness, which 


4. Denig, R.: 
1936. 
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could be prevented by prompt enucleation. To 
attempt excision of a prolapsed portion of the 
ciliary body in all cases involves risk. At least, 
it will not do to assume that should sympathetic 
ophthalmia develop, there will be ample time to 
combat it or, at worst, to perform an enucleation. 

Under no circumstances must consideration of 
the disadvantages of wearing an artificial eye be 
the determining factor in the decision as to 
whether one should attempt to save the endan- 
An attempt at excision appears justi- 
fied only when the uninjured eye is amblyopic. 
Even if all goes well for a number of years after 
such an operation, the end result is far from 
certain. Coover’s patient, for instance, responded 
favorably at first. Half-vision was preserved, 
but “after a period of years, recurrent vitreous 
opacities developed, with slight increase of ten- 
sion and cataract formation.” It is to be assumed 
that the eye had finally to be enucleated. Unfor- 
tunately, in the majority of cases one remains 
ignorant of the final result. 


gered eye. 


All this shows the great significance in the 
development of uveitis of injury of the uvea in 
connection with the irritation emanating from 
the seat of its incarceration. In the case previ- 
ously described, that of subconjunctival prolapse 
of the ciliary body, the two conditions of integrity 
of the uveal tissue and smooth edges of the wound 
were fulfilled, and for this reason the incarcera- 
tion produced no irritation or inflammation. This 
is true, likewise, in cases of iridotorsion, except 
that here the conditions are more favorable be- 
cause the iris is embedded in a canal. In the 
incarceration operation of Holth and its modifi- 
cations the danger of sympathetic ophthalmia is 
present because the artificially produced prolapse 
of the iris still further constricts the angle of the 
anterior chamber, already constricted and shallow 
as a result of glaucoma. The obstruction of the 
angle may lead to tears in the originally intact 
iris, and eventually to sympathetic ophthalmia. 
Thus cyclodialysis in an aphakic eye, owing to the 
deeper angle of the anterior chamber, is more 
reliable. Iridotorsion with the requirement that 
the base of the scleral wound be 1 mm. in width 
circumvents all this danger. 

In operations for cataract iris tissue incar- 
cerated in an irregular incision may cause irrita- 
tion and injury of the uveal tissue. In addition, 
with extracapsular extraction one has to deal 
with the dangerous irritation due to residual 
fragments of the lens and capsule, the absence 
of which with incarcerations following intracap- 
sular extraction explains their relatively harmless 
character. 

In cases of prolapse of the iris the greatest cau- 
tion must be observed during excision, or here 
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too the uveal tissue will reform from the trunk 
and grow toward the remnants of the prolapsed 
portion. This is especially true of prolapse of the 
iris with irregular, jagged edges of the wound. 
Such wounds constitute the deviation from the 
rule previously stated. It is particularly with 
wounds of this type that one not infrequently 
hears of the development of sympathetic oph- 
thalmia in spite of accomplished excision. The 
safest method in such cases, provided the pro- 
lapse is not too extensive, is to leave it com- 
pletely at rest, but to perform a broad iridectomy 
on both sides, 1. e., to carry out the isolation pro- 
cedure. If, however, one is forced to choose ex- 
cision in a case of extensive prolapse, subsequent 
isolation of the site of excision should be effected 
as soon as possible. 

Isolation of a prolapsed portion of the iris con- 
sists, accordingly, in complete interruption of its 
connection with the trunk and its exclusion from 
the irritation emanating from the seat of incar- 
ceration. A bilateral cyclectomy would prove to 
have the same effect for an old inflammatory pro- 
lapse of the ciliary body. 

After extracapsular extraction, even in the ab- 
sence of inflammatory symptoms, when the time 
for excision has passed, isolation should, in prin- 
ciple, be attempted. Thus, recently I isolated an 
incarcerated iris pillar after extracapsular ex- 
traction in a case in which, after the process had 
remained quiet for nearly a year, a dangerous 
inflammatory condition had suddenly developed. 
Years ago I lost the second eye in 2 cases of 
incarceration following operation for cataract as 
a result of sympathetic ophthalmia. 


Il. ANIMAL EXPERIMENTATION 

lor these investigations, certain aspects of the 
ciliary nerves and the sympathetic vascular in- 
nervation require particular attention. 

Scheffels > made the following observations 
after resection of the ciliary nerves, or neurec- 
tomy, in 4 cases of purulent choroiditis following 
penetrating injury : 

A peculiar antiphlogistic effect of the resection was 
noted in the presence of suppurative choroiditis. Proc- 
esses of a most stormy course took on subsequent to 
resection a chronic, torpid character. The impression 
was gained that, aside from the absence of subjective 
symptoms, the acuteness of the inflammatory process 
itself was considerably changed; the picture 
suddenly became different. 


In this connection, Dreyer and Jansen observed 
that erythema of the ear of the rabbit produced 
by light radiation healed more quickly when the 
sympathetic nerve supply had been partially cut; 


5. Scheffels, O.: Klin. Monatsbl. f. Augenh. 28: 
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likewise, the observation of Spies and the experi- 
ments of Bruce, Hardy and others indicated that 
limitation of the vascular reaction by anesthesia 
exerts a favorable effect on the course of experi- 
mental inflammation. 

Spies,° on the basis of clinical observations, 
stated : 


Inflammation will not become manifest if the 
reflexes passing from the focus of inflammation to 
the centripetal sensory nerves can be excluded. ‘ 
An already existing inflammatory lesion will heal rapidly 
after anesthetization of the focus of inflammation. : 
The anesthetization must involve only the sensory nerves 
and must not disturb the normal function of the sym- 
pathetic (vasomotor) nerves. 


ANIMAL EXPERIMENTS OF BRUCE 

Bruce,’ following Spies’s line of thought, made 
the following experiments at the Pharmacologic 
Institute of the University of Vienna. 

1. Effect on the Inflammatory Process of 
Transverse Section of the Spinal Cord.—lIn or- 
der to ascertain whether the inflammatory process 
takes place within or outside of the anesthetic 
zone, Bruce treated with mustard oil, croton oil 
or boiling water a shaved area of the skin in 
animals rendered partially anesthetic by trans- 
verse section of the cord at the level of the tenth 
thoracic segment. The inflammatory process was 
not prevented or influenced and was not therefore 
of cerebral origin. 

2. Effect of Division of the Posterior Roots on 
the Inflammatory Process——This section, too, 
failed to prevent or modify the usual course of 
inflammation. ‘The inflammatory process was 
therefore independent of the integrity of the cen- 
tral and spinal paths. 

3. Experiments on Nerve Endings.—(a) Un- 
der the influence of a local anesthetic, of a type 
affecting only the sensory nerve ends, such as 
amydricaine, inflammation failed to develop for 
the duration of exclusion of the sensory nerve 
ends when mustard oil was instilled into the 
conjunctival sac. (b) The same result followed 
division or resection of the first branch of the 
trigeminal nerve from its root ganglion if suf- 
ficient time for degeneration was permitted to 
elapse before instillation. 

The experiments of Bruce constitute a con- 
firmation of Spies’s theory. 

Scheffels ° was able, furthermore, to demon- 
strate a peculiar retrogression of a staphyloma- 
tous protrusion of the cornea following neurec- 
tomy in 2, but not in all, of his cases. The 
staphyloma, which up to the time of operation 





6. Spies, A.: 
7. Bruce, A.: 
63:424, 1910. 
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Arch. f. exper. Path. u. Pharmakol. 


UVEA 235 


had grown progressively, without interruption, 
subsequently diminished to a degree noticed even 
by the patient. “The previously greatly increased 
tension then fell to normal.’ (Compare this 
effect with that of retrobulbar injection of co- 
caine ! ) 

Experiments were conducted by Thiel * on re- 
flex variations of intraocular tension in normal 
and in glaucomatous eyes following stimulation 
of the sympathetic fibers by way of the ganglion 
cervicale supremum, the ganglion sphenopala- 
tinum and the tympanic membrane. He observed 
that unilateral stimulation produced a vasomotor 
reaction in both eyes and bilateral variations in 
tension by propagation of the stimulus to the 
vessels of the choroid. 

At the Thirteenth International Ophthalmo- 
logic Congress, in Amsterdam, Netherlands, in 
1929, in the discussion on transmission of irrita- 
tion from one eye to the other via the vasomotor 
reflex, it was demonstrated that there exists a 
series of vasomotor reflex processes in other 
paired organs—for instance, heating of one arm 
leads to simultaneous dilation of the vessels in 
the other arm (Leriche and Fontaine), and re- 
moval of one kidney is followed by reflex anuria 
in the remaining kidney. 

“Direct” and “indirect” vasomotor reactions 
consist in dilation of the vessels with increased 
permeability of the walls and slowing of the blood 
stream. According to Krogh,’ the direct reac- 
tion occurs within the irritated area and the in- 
direct reaction outside this area after a certain 
period of latency. The latter is due to propaga- 
tion of the stimulus via the nerve fibers of the 
capillaries. The reaction is a genuine reflex and 
may involve a much larger area than the direct 
reaction—in fact, areas quite distant from those 
involved in the direct reaction, in this case, the 
second of the paired visual organs. 

In cases of prolapse of the uvea, therefore, the 
ciliary nerves receive the mechanical stimulus 
from the seat of incarceration. They transmit 
it as a “sensory vasomotor reflex” to the sympa- 
thetic innervation (vasodilator fibers) of the 
capillaries, the latter responding with a direct 
reaction in the first eye and with an indirect reac- 
tion in the second eye. The ciliary nerves are 
therefore the receptors of the stimulus. The sen- 
sory reflex is the so-called short axon reflex. The 
degree of the reaction depends on the strength of 
the sensory reflex, and this, in turn, on the 
duration of the irritation, with its possibility of 


8. Thiel, R.: 
1929. 

9. Krogh, A.: The Anatomy and Physiology of the 
Capillaries, New Haven, Conn., Yale University Press, 
1922. 
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summation (Ebbeke), and on its nature and con- 
sistency. The most important strengthening of 
the reactions is attributable, however, to the vaso- 
motor psychoreflex, which functions in the area 
of the paired trigeminosympathetic ocular plexus 
in the region of the direct and indirect reactions, 
to which I shall refer later. 

Local irritation has often been suggested as 
the cause of sympathetic ophthalmia ; | shall men- 
tion only a few instances. Bach, in 1896, inflicted 
wounds in the ciliary region in rabbits, which 
either healed promptly or went on to suppuration, 
after which the eye rapidly recovered. Moll, in 
1898, inserted a sliver of copper into the iris. 
The ciliary body has, likewise, been spiked with 
needles and eroded with caustics. 

PRESENT 


ANIMAL EXPERIMENTS 


1. Scarifications of a Unilateral Lacerated 
Subconjunctival Prolapse of the Uvea. 
scarifications were made with a discission knife 
for the purpose of producing recurrent irritation 
of the uvea. Within two months I made 19 and 
20 scarifications respectively, 1 every third day, 
on 2 brown rabbits—or 39 scarifications in all. 
The prolapse was produced subconjunctivally 
with a Graefe knife, in order to avoid danger of 
infection of the wound—in 1 rabbit a prolapse 
of the ciliary body of 6 mm., with considerable 
loss of vitreous, and in the second rabbit, prolapse 
of the iris of 4mm. In the first rabbit, i. e., the 
animal with the loss of vitreous, shrinkage of the 
eyeball set in after twelve days, without any 
notable inflammatory symptoms. In the animal 
with the prolapse of the iris there developed mild 
iritis, which showed a decided tendency to heal 
and was associated with a few posterior synechiae. 
Finally this eye also atrophied. Every scarifica- 
tion—performed without use of an anesthetic 
caused severe pain, but shortly afterward the eye 
was again kept open and was only slightly red- 
dened, without much inflammation. There was 
no lacrimation. On the day following the scarifi- 
cation only slight crusting of the lids was evi- 
dent. No sympathetic irritation of the second 
eye was observed with any of these 39 scarifi- 
cations. 


These 


2. Scarification of a Bilateral Lacerated Sub- 
conjunctival Prolapse of the Uvea.—(a) By the 
same method as that employed in the scarifica- 
tions described in the preceding section, the pro- 
lapsed portions of the iris and ciliary body of 
hoth eyes were scarified in 1 albino rabbit and in 
1 brown rabbit. After the injection of the eve 
had subsided, an attempt was made to bring about 
irritation of the prolapsed portion in the first eve 
by searifying the prolapsed tissue in the second 
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eve. Five such scarifications were made in each 
rabbit within two and one-half weeks, but they 


had not the slightest effect on the first eye. 


(b) When the first eves of the same rabbits 
had cleared up, they were scarified seven times 
within three and one-half weeks in order to as- 
certain whether the still shghtly injected second 
eyes would respond with intensified injection. 
But the scarification had no etfect, and the rap- 
idly progressing clearing-up process was not de- 
layed. 

Of the 4+ eyes in experiments @ and /, mild, 
rapidly subsiding iritis developed in 3 and atrophy 
without much inflammation in the fourth. There 
was no evidence that genuine sympathetic irrita- 
tion resulted from the 2+ scarifications in these 
experiments. ‘To be sure, immediately after the 
operation transitory hyperemia, lasting five to 
ten minutes, appeared in the second eve, a reac- 
tion which might suggest sympathetic irritation. 
This was due, however, to the fact that the strug- 
gling animal was held and its head pressed on 
the table during the operation. Mere pressure of 
a board on the second eve produced the same 
symptoms, and when scarification was done with 
the rabbit in the sitting position, no hyperemia 
developed. Furthermore, it was repeatedly ob- 
served that in their cage the rabbits not infre- 
quently bumped against each other, bumped their 
heads against the wall or rubbed their eyes with 
their paws, so that occasionally the conjunctiva 
was superficially injected. The mild closure of 
the palpebral aperture of the second eye was 
attributable to natural coordinate orbicular func- 
tion, and not to photophobia in the sense of sym- 
pathetic irritation. 

According to the generally accepted assump- 
tion, sympathetic irritation and sympathetic oph- 
thalmia have, with respect to their nature and 
cause, been regarded as two completely different 
processes, to be sharply differentiated. Schleich,” 
stated : “Whereas sympathetic irritation occurs in 
animals under the same conditions and with the 
same symptoms as in man, sympathetic ophthal- 
mia never occurs in animals.” 

As the most important result of these experi- 
ments must be emphasized the rapid subsidence 
of the sensory vasomotor reflex as compared with 
that in man and, contrary to Schleich’s statement, 
the absence of sympathetic irritation. Both phe- 
nomena are attributable, as will be seen in the 
“Summary,” to the weakness of the congenital 
vasomotor psychoreflex, which is only rudi- 
mentally developed in animals. 


10. Schleich, G.: Tieraugenheilkunde, Berlin, Julius 
Springer, 1922, p. 165. 
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unilateral and then 
bilateral stimulation of the sympathetic ganglions 
could be combined, as was done unilaterally by 
Thiel in both normal subjects and patients with 
glaucoma. 
however, would be of help in the present investi- 


In experiments 1 and 2, 


Such stimulation of the ganglions, 


gation only if it were possible to keep up pro- 
longed, continuous irritation, lasting not for a 
short time and subsiding rapidly, but persisting 
for weeks. 


3. Unilateral Lacerated Subconjunctival Pro- 
lapse of the Uvea; Strengthening of the Sensory 
Vasomotor Reflex by Psychic Influence.—A year 
old, extremely nervous, dog, of mixed breed 
(cocker spaniel and Spitz) was confronted by a 
cat twenty-three hours after operation on the left 
eye, which was combined with incision of the 
capsule of the lens. The cat was held by an 
assistant, Mr. S. Seach, and the dog was held 
by Miss Daisy Mapes, while I held the dog’s 
head. The cat and the dog were brought near 
each other and then withdrawn in rapid suc- 
cession, the assistant striking the left side of the 
dog’s jaw with the cat’s right paw, an act which 
caused the dog to snap with fury. The experi- 
ment was repeated with other cats, and each 
time an examination, made immediately, showed 
pronounced reddening of the intact eye, which 
subsided after the fight was interrupted. The 
hyperemia thus induced was not distributed 
equally over the eyeball, but was sometimes more 
pronounced in the upper, and sometimes in the 
lower or the lateral, region. It could not have 
been induced mechanically by barking, for the 
dog did not bark; he was too busy snapping. 
Also, I was careful to keep my hand holding the 
head far from the ocular region, so that any 
pressure on the eyeball could be excluded. None 
of the cats showed any injection of the eyes. 

I therefore feel justified in claiming that the 
injection appearing in the dog’s intact eye was 
produced by psychic influence, causing a visible 
indirect reaction in the nature of a genuine mild 
sympathetic irritation (see “Summary,” sections 
7 and 8). 

This experiment was made in the department 
of surgery and surgical pathology, Columbia 
University College of Physicians and Surgeons, 
on Oct. 25 and 26, 1943. 


INTERPRETATION 

From the preceding sections of this paper the 
following conclusions may be drawn: In cases 
of prolapse with intact uvea, the sensory vaso- 
motor reflex released by the mechanical irritation 
is capable, at most, of producing increased 
tension in predisposed eyes. Inversely, in the 
presence of glaucoma, operative prolapse, with 
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a loose conjunctival flap, may, by intraocular 
tension, favor the formation of extremely fine 
fissures and canaliculi, so that tension is de- 
creased (Denig’!). Occasionally sympathetic 
irritation of the second eve may be seen. This 
may persist without danger of sympathetic oph- 
thalmia so long as no injury to the uvea of the 
first eye (tears) develops. 

In cases of prolapse with injured uvea, there 
occur chemotactic irritation and inflammation of 
the injured site as a result of the direct reaction, 
the decomposition products of which may be 
carried by the blood stream to distant parts of 
the uvea, with resulting uveitis. The dilation 
of the vessels, likewise occurring with the in- 
direct reaction, with the slowing of the blood 
stream, affords opportunity for lodgment of a 
metastatic focus of chemical decomposition prod- 
ucts from the area of uveitis in the first eye to 
the capillary network of the second eye. These 
products, on reaching the second eye, release a 
direct reaction via the sensory vasomotor reflex, 
with resultant sympathetic ophthalmia. 

In cases of jagged scleral wounds, even with- 
out incarceration of the uvea, uveitis may de- 
velop after an interval of years, in which case 
one must assume subsequent injury from tears 
due to cicatricial traction or pressure. 


Also, in cases of sympathetic ophthalmia fol- 
lowing subconjunctival rupture of the eyeball, 
the jagged edges of the scleral wound may cause 
irritation and inflammation in the presence of 
simultaneous tears of the uvea or, if such tears 
are produced subsequently, in the course of cica- 
trization. In the great majority of cases the 
irritative process is located between the edges 
of the wound and their immediate vicinity, or 
more distantly if the injury of the uvea is deeper. 
Under the latter condition a picture may develop 
described by Redslob as the “primary lesion” 
of an infection which he assumed to be ectoge- 
nous. The objections to Redslob’s theory of a 
primary lesion are known (Fliri **), and only too 
well justified, and will not serve to account for 
sympathetic ophthalmia as a bacterial infection. 
My interpretation of uveitis of the first eye as 
a chemotactic inflammatory process explains the 
presence of small foci of infiltration scattered 
irregularly over the uvea. Whereas the chemo- 
tactic inflammatory process is associated with 
the surfaces of the wound of the injured uvea 
by its very nature, and therefore remains purely 
local, its chemical decomposition products may 
be scattered irregularly through the uvea by the 
capillaries. This spread will of course depend 
entirely on whether the capillaries in question 


11. Denig, R.: 
12. Fliri, A.: 


Arch. f. Ophth. 125:156, 1930. 
Ztschr. f. Augenh. 55:27, 1925. 
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have in the meantime become degenerated by 
rapidly developing cicatrization and obliteration 
or have been cut off from the capillary system 
altogether. If this has occurred, as is usually 
the case, such an eye may, notwithstanding, be 
greatly irritated by cicatricial traction. 
drew attention to the fact, as did Gilbert,” 
that anatomic studies of severely injured eye- 
balls with extensive incarceration of the iris, 
which had finally to be enucleated because of 
violent, uncontrollable inflammation, surprisingly 
often showed no intraocular process correspond- 
ing in degree to the violent external inflammatory 
condition, the intraocular tissues appearing to 
be wholly free from such changes. I can only 
confirm the observations of Reis and Gilbert. 
Such eyes remain always dangerous, however, 
because of the possibility of subsequent tears of 
the uvea due to cicatricial traction. 

In all cases the intrinsic defensive forces of 
the eye make an effort to effect healing. They 
are nearly always successful, so that the danger 
of sympathetic ophthalmia is decreased. ‘This 
pertains to panophthalmia and to perforated cor- 
neal ulcer as well. That these conditions only 
rarely lead to sympathetic ophthalmia is due 
not only to the absence of jagged edges of the 
perforation into which the iris prolapses but to 
the barrier offered by these defense forces of the 
eye by a wall of leukocytes and indurations. In 
their effect these processes resemble my isola- 
tion procedure. I refer to the beautiful specimen 
presented by my teacher von Michel.?° In a 
similar manner, I was able to demonstrate with 
reference to the behavior of foreign bodies in the 
anterior chamber of the rabbit *® that small brass 
slivers surrounded by a covering of leukocytes 
were well tolerated, without signs of irritation of 
the iris during their migration. Here, one should 
also mention the so-called ossification of the 
choroid, which is due to formation of bone in 
the indurations, and is therefore harmless. How- 
ever, the defense mechanism may fail, especially 
when the vasomotor psychoreflexes are strongly 
developed. For this reason, it is wise to render 
prolapse of the uvea harmless by operation as 
soon as possible. Thus, in cases of early pro- 
lapse, of twelve days’ duration at most, one 


Reis }* 


13. Reis, cited by Schieck, F., and Briickner, A.: 
Kurzes Handbuch der Ophthalmologie, Berlin, Julius 
Springer, 1931, vol. 4, p. 603. 

14. Gilbert, cited by Schieck, F., and Briickner, A.: 
Kurzes Handbuch der Ophthalmologie, Berlin, Julius 
Springer, 1931, vol. 4. 

15. von Michel, cited by Schieck, F., and Briickner, 


A.: Kurzes Handbuch der Ophthalmologie, Berlin, 


Julius Springer, 1931, vol. 4, p. 226. 

16. Denig, R.: Sitzungsb. d. phys.-med. Gesellsch. zu 
Wiirzburg, 1896, p. 75; Ber. ii. d. Versamml. d. ophth. 
Gesellsch. (1896) 25:305, 1897. 
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should consider excision or isolation or a com- 
bination of the two procedures, and in cases of 
older prolapse, isolation.'* With these two 
operations it is possible either to remove the 
irritation caused by incarceration, with its source, 
or, what brings the same results, to isolate the 
focus. Thus the sensory vasomotor reflex is abol- 
ished, and the uveitis will heal almost instantly, 
provided ocular degeneration is not too far ad- 
vanced. 

With regard to neurectomy, it has been demon- 
strated that even when the nerve endings do not 
come into direct contact, numerous nerve fibrillae 
may grow from the nerve stumps into the eveball 
and thus restore sensibility. 

Excision of the prolapsed tissue, isolation, 
neurotomy or neurectomy, although discarded 
because of unreliability, fulfil Spies’s ° 
nents : 


require- 


1. An inflammatory process will not become manifest 
if it is possible to exclude by anesthetization the reflexes 
passing from the focus of inflammation to the centripetal 
sensory nerves. 2. An already existing inflammatory 
focus heals rapidly after its anesthetization. 

One needs only supply for the word “anestheti- 
zation” the three operative terms mentioned. 

The possibility that one may surgically exclude 
the irritative focus of the sensory vasomotor re- 
flex, and thus at will check the direct reaction 
and the uveitis in the affected eye, as well as 
the indirect reaction, refutes the assumption of a 
bacterial cause of the inflammation. Unques- 
tionably, it is not a matter of a bacterial or virus 
origin, but only of chemical decomposition prod- 
ucts in the production of traumatic, nonbacterial 
uveitis, which, in turn, may lead to metastasis to 
the second eye. 

That which excision, isolation and neurectomy 
do for both eyes, enucleation does for the second, 
or unaffected, eye. It excludes with the irrita- 
tive focus the indirect reaction, as well as the 
focus of metastasis, and thus nearly always pre- 
vents sympathetic ophthalmia. If the latter is 
already present, the operation usually has a 
favorable effect on its course. In some instances, 
just as with the isolation procedure in the case 
of the first eye, enucleation may be too late if the 
inflammatory process has been present too long 
and metastasis has already taken place. 

In cases in which sympathetic ophthalmia de- 
velops in spite of preventive enucleation, the 
metastasis to the second eye may have taken 
place before enucleation, and in cases of late 
inflammation, with the time limit of seven to 

17. Denig, R.: Klin. Monatsbl. f. Augenh. 79:599, 
1927 ; 87:845, 1931; 94:450, 1935; footnote 4; Isolation 
for Iris Prolapse, Arch. Ophth. 8:477 (Sept.) 1932; 
Iridotorsion: Confirmation of Its Anatomic Basis by 


Fortin’s Investigations on Glaucoma, ibid. 24:482 (Sept.) 
1940. 
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eight weeks (Schieck **) before its appearance, 
it may be assumed, in accordance with sections 
7, 8 and 9 of the “Summary,” that with vaso- 
motor psychoreflexes of congenitally poor devel- 
opment, smoldering uveitis may be present for a 
long time before becoming externally manifest. 
In exceptional cases the sympathetic process may 
extend along the emissary or ciliary vessels and 
nerves through the sclera (Fuchs), so that after 
enucleation a sympathetic focus of inflammation 
remains outside the eyeball. 


In a small number of cases of sympathetic 
ophthalmia reported in the literature enucleation 
was done either immediately or shortly after the 
injury. 
interpretation of sympathetic ophthalmia because 
in such instances the inflammatory changes in 
the injured eye could be only in the first stages 
of development. [or this reason, I regard the 
condition in such cases not as sympathetic oph- 
thalmia but as incidental iridocyclitis. On the 
other hand, cases of sympathetic ophthalmia as- 
sociated with necrotic sarcoma of the choroid, 
zoster necrosis of the iris and jagged intraocular 
foreign bodies with laceration of the uvea, as 
well as cases formerly studied after reclination 
of the lens, may all well be included, because 
they fulfil the requirements of injury of the uvea 
and continuous irritation of the uvea. 


These cases cannot be included in my 


SUMMARY AND CONCLUSIONS 

1. A fresh prolapsed portion of the iris should 
be excised if the edges of the wound are smooth. 
If, however, the edges are jagged and irregular 
and the prolapse is not too extensive, excision is 
contraindicated, and a broad iridectomy should 
be undertaken on both sides of the prolapse, i. e., 
isolation of the prolapsed tissue. 

2. If the prolapsed portion has lacerated edges 
and is too extensive, it should be excised, and 
the site of excision itself should be isolated sub- 
sequently. 

3. In the presence of an older inflammatory 
prolapse of the iris isolation is indicated. 

4. A fresh prolapsed portion of the ciliary body 
with cleancut edges of the wound and intact uvea 
does not require excision, but calls only for a 
conjunctival covering. When the uvea is in- 
jured excision is required. 

5. In exceptional cases of irregular, lacerated 
edges of the wound with injury of the ciliary 
body excision may be attempted, but enucleation 
is the safest procedure in such cases. 

6. In cases of sympathetic ophthalmia due to 
prolapse of the uvea the manner of development 
of uveitis is the same in the two cases, i. e 


18. Schieck, F.: Arch. f. Ophth. 95:322, 1918. 
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lesion of the uvea and continuous irritation. In 
the first eve the lesion is caused by trauma, and 
in the second eye, by metastasis of chemical de- 
composition products from the uveitis in the first 
eye. In the first eye a continuous mechanical 
irritation, with a superimposed, stronger chem- 
ical irritant, releases a sensory vasomotor reflex 
via the ciliary nerves. The direct sympathetic 
reaction thus released by this reflex leads to 
chemotactic irritation and inflammation of the 
involved damaged portion of the uvea. The 
appearance of hypersensitiveness to uveal pig- 
ment indicates merely a phase of sympathetic 
ophthalmia, not its cause. Products of chemical 
decomposition gain access with lymphocytic in- 
filtrates to the blood stream and are then scat- 
tered through the rest of the uvea. In the second 
eye it is likewise the metastasis which causes 
not only the lesion but the chemical irritation, 
releasing in its turn a sensory vasomotor reflex, 
with a direct reaction. 

The indirect reaction, with the associated dila- 
tion of the vessels and slowing of the blood 
stream, clears the way for metastases to the 
capillary system of the second eye, unless the 
capillaries have become obstructed by the de- 
fense reaction of the first eye. In the uvea of 
the second eye there is, so to speak, the native 
soil for development of an inflammatory process 
exactly like the uveitis of the first eye. If the 
sympathetic ophthalmia begins as papillitis, one 
may suspect metastasis in the capillary system 
of the optic nerve ; such a metastatic lesion runs a 
mild course, because it is in foreign, not in its 
own uveal, soil. 


7. The almost immediate subsidence of irido- 
cyclitis in animal experiments is not attributable 
to any congenital lesser sensibility to stimuli on 
the part of the sensory fibers of the first branch 
of the trigeminal nerve. The strong expressions 
of pain by the animal during experiments per- 
formed without local anesthesia refute this as- 
sumption. Rather, as demonstrated in my experi- 
ments, the rapid subsidence of the sympathetic 
reaction, i.e., of the sensory vasomotor reflex, 
as compared with the duration of the reaction in 
human subjects, is to be attributed merely to 
congenital weakness of the primitive vasomotor 
psychoreflex in animals. The latter is the deter- 
mining factor in the maintenance and increase 
of the sensory vasomotor reflex. The lower de- 
velopment of the reflex in animals explains the 
rapid subsidence of the sympathetic reaction and 
the consequent freedom from sympathetic oph- 
thalmia and sympathetic irritation. 

8. The vascular injection, sensitivity and pho- 
tophobia, known as sympathetic irritation of the 
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second eve, which occur now and again and are 
noticed by the patient and his friends, have been 
attributed by Peters*® to a preexisting exag- 
gerated, purely local, sensibility in the trigerninal 
area and to a certain nervous disposition, a neu- 
ropathic constitution (Romer’s traumatic hys- 
teria). Reis expressed the opinion that psycho- 
genic processes are principally involved. 
According to my investigations, sympathetic 
irritation must be interpreted as a manifestation 
of a congenitally exaggerated psychic sensitive- 
ness by the aid of vasomotor psychoreflexes in 


the paired areas of the trigeminosympathetic’ 


ocular plexus in the region of direct and indirect 
reactions. The vasomotor reflexes are the in- 
strument of the sensitiveness, and likewise a gage 
of its degree. The degree of sympathetic irri- 
tation is determined by the degree of psychic 
sensitiveness, which is more pronounced in young 
persons; its importance depends on the injured 
or noninjured condition of the uvea. In the 
presence of a weak psychoreflex, sympathetic 
irritation may fail to develop, as is frequently 
observed at the onset of sympathetic ophthalmia. 
This indicates, however, that even under such 
circumstances the psychoreflex must be present 
in sufficient strength to keep the sympathetic 
reactions functioning, and thus permit develop- 
ment of sympathetic ophthalmia. 


At this point, attention is drawn to the psycho- 
reflex of blushing, frequently noticed even by 
the layman, and to psychic crying, the latter be- 
ing peculiar to man. Psychic weeping does not 
occur in the first months of a child’s life but ap- 
pears as the psyche develops, whereas in the 
highest order of apes, that nearest man, only a 
whimper can be induced. The reader is further 
reminded of the range of psychogenic possibilities 
in the hypnosis experiment by which it is possible 
in predisposed subjects to produce such a violent 
exaggeration of the vasomotor reflexes that ap- 
plication of a cold spoon will produce a blister. 


9. Next to uveal injury and continuous uveal 
irritation, the vasomotor psychoreflex constitutes 
one of the three fundamental factors in sympa- 
thetic ophthalmia, in that it prevents rapid extinc- 
tion of the sympathetic reactions. It also renders 
comprehensible the variability in the degree of the 
sensory vasomotor reflex from one man _ to 
another and from man to animal, as well as the 
more frequent incidence and the more serious 


19. Peters, A., in Graefe, A., and Saemisch, E. T.: 
Handbuch der gesamten Augenheilkunde, ed. 3, Leipzig, 
Wilhelm Engelmann, 1919. 


course of sympathetic ophthalmia in young sub- 
jects, a fact which cannot be wholly explained 
by greater exposure to injuries at this age. 

10. This new interpretation of sympathetic 
ophthalmia was suggested to me by the isolation 
operation, undertaken at first in a case of sec- 
ondary glaucoma due to incarceration of the iris 
following extraction of cataract by the combined 
method. In this case, only complete isolation of 
the irritative focus by a second iridectomy on the 
other side of the incarcerated pillar produced 
complete paralysis of the sympathetic reaction, 
i. e., the sensory vasomotor reflex, with resulting 
normal tension. This case illustrates the great 
importance of the procedure. This observation 
encouraged me to extend the isolation operation, 
in contradiction to the ophthalmologic A B C of 
nonintervention in the presence of uveitis, to cases 
of iridocyclitic irritation and inflammation, with 
the same good results. This experience confirmed 
Spies’s observations and the experimental results 
of Bruce and explained the effect of neurectomy, 
excision of prolapsed uveal tissue and enuclea- 
tion of the affected eye. In each case it yielded 
with the certainty of an animal experiment the 
same surgical confirmation of the accuracy of the 
fundamental theory. Subsequently, a distinction 
between uveal prolapse with tissue injury and one 
without, as well as further animal experiments, 
yielded more information indicating the associa- 
tion of the three aforementioned factors in the 
development of sympathetic ophthalmia. 


11. In primary glaucoma, also, the vasomotor 
psychoreflex constitutes one of the three etiologic 
factors. In the early stage of glaucoma a stimu- 
lus, caused not infrequently by vascular changes, 
induces a sympathetic reaction. Only after su- 
perimposition of the vasomotor psychoreflex on 
the vasomotor sensory reflex is the intraocular 
secretion of fluid increased to such a degree that, 
on the assumption of an already existing or de- 
veloping obstruction of the outlets of the eye, the 
mechanism for increased intraocular pressure 1s 
started. The degree, nature and course of the 
hypertension will depend principally on the con- 
genital degree of strength or weakness of the 
psychoreflex, the age of the patient, his general 
condition and the state of his eye in particular. 

In acute glaucoma hypersecretion in itself may 
induce an attack, owing to too rapid propulsion 
of the iris-lens diaphragm, with its resulting com- 
pression of the angle of the anterior chamber (see 
page 234 for the effect of cyclodialysis on the 
aphakic eye). 


In juvenile glaucoma, appearing in the first or 
second decade, congenital hypersecretion is im- 
This is in line with the not infrequent 
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coincidence of other congenital anomalies (Loh- 
lein 2°). Also, the prolonged prodromal stage 
supports this theory, as the outflow of fluid 
shows a tendency to compensation for the in- 
creased supply, until finally the outlets are ob- 
structed. It is also possible that congenital 
changes in the outlets may likewise play a part, 
although this question must remain open, in view 
of the almost complete lack of anatomic studies 
on eyes with juvenile glaucoma (Smith *?). 

The etiect of Graefe’s iridectomy, according to 
Fortin,’* “depends on the opening of the iridocil- 
iary chamber, whereby the outflow of its contents 
toward the canal of Schlemm is facilitated.” This 
explains the conditional value of the operation in 
cases of glaucoma. To the facilitation of the out- 
flow may be added the removal by iridectomy 
of a small portion of the iris and by excision of 
the ciliary body (cyclectomy **), or its oblitera- 
tion by electrolysis, of a larger portion of the 
glaucomatous uvea, with its increased secretion 
of fluid due to the hyperactivity of the psycho- 
reflex. These operations cannot, however, be 
regarded as reliable, for the obliteration of the 
outlets of the eye is a progressive process, and 
arrest can be expected only in exceptional cases. 
As a matter of fact, sooner or later—sometimes 
only alter many years—progressive obliteration 
leads to new obstruction. This explains the fu- 
tility in particular of iridectomy treatment of sim- 
ple glaucoma; in the two other forms of the 
disease the correspondingly greater reduction in 
secretion of fluid will for a long time compensate 
for the obliteration of the outlets. Cyclodialysis, 
on the other hand, is directed against the obstruc- 
tion itself. Of course if the patient with glaucoma 
dies before return of the tension, the case is 
classihed in the statistics as one of successful 
operation. ‘The superiority of the filtrating op- 
erations, especially iridotorsion, is thus _ self 
explanatory. 





20. Lohlein, W.: Arch. f. Ophth. 85:393, 1913 

21. Smith, P.: Ophth. Rev. 13:215, 1894. 

22. Fortin, E. P.: Semana méd. 2:207, 1939 

23. Denig, R.: Iridotorsion, Iridectomy and Cyclec 
tomy, Arch. Ophth. 31: 242 (March) 1944. 


12. From the preceding discussion, it is clear 
that animals, owing to their primitive psychogenic 
endowment, are exempt not only from sympa- 
thetic ophthalmia and sympathetic irritation but 
from primary glaucoma. In fact, both Schleich *° 
and Nicolas ** asserted that hitherto the condition 
known in man as simple glaucoma or inflamma- - 
tory glaucoma without enlargement of the eye 
and without hydrophthalmos, has not been ob- 
served in animals. Fully developed glaucoma in 
animals occurs exclusively in the form of hy- 
drophthalmos due to hereditary inhibition of de- 
velopment, as in the case of congenital hydroph- 
thalmos in man. 


POSSIBILITIES OF PSYCHOTHERAPY 

The significance of the psyche in the develop- 
ment of sympathetic ophthalmia and glaucoma 
suggests the possibility of their vasomotor and 
sensory control by psychotherapy. A blister re- 
sembling that due to burn can be induced by 
hypnosis or can be prevented in cases in which 
it would naturally appear. Likewise, a menstrual 
hemorrhage can be induced or checked, and hy- 
peresthesia can be transformed to anesthesia. It 
seems plausible therefore, especially in cases of 
laceration of the uvea, to attempt hypnotic treat- 
ment simultaneously with the usual methods of 
treatment (Gill °°), in an attempt to prevent 
metastasis. However, one must decide in the par- 
ticular case whether this is advisable in the pres- 
ence of a greatly damaged uvea with continued 
severe irritation, so that one may not miss the 
right moment for enucleation. The indications 
for enucleation and isolation remain the same 
whether or not hypnotic treatment is employed. 
In the presence of primary glaucoma with pro- 
gressive changes in the eye hypnotic treatment 
could hardly be considered. ‘To what extent al- 
ready developed sympathetic ophthalmia might 
be influenced thereby cannot be stated. 


56 East Fifty-Eighth Street. 
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Greenwood’s' method of incising the iris on 
both sides of the iris forceps is equivalent to an 
isolation procedure, such as I recommended in 
1927 for old, inflammatory prolapse and incar- 
ceration of the iris with danger of sympathetic 
ophthalmia. The segment of iris not only is 
thereby cut off from its connection with the rest 
of the iris, losing its wick effect, but constitutes 
a useless and nonvital, and under certain circum- 
stances even dangerous, flap. Owing to its short- 
ness, it may slip back, an occurrence which 
Greenwood tried to prevent by instillation of 
atropine, thus risking obstruction of the scleral 
hole and a lighting up of the glaucomatous proc- 
The lowering of tension obtained by Green- 
wood is attributable to the simultaneously per- 
formed sclerectomy, so that in the final analysis 
his procedure consists of a Lagrange operation, 
rendered only more complicated and dangerous 
by his alleged improvement. 


ess. 


Fortin,? at the Fourth Brazilian Ophthalmo- 
logical Congress, held at Rio de Janeiro, Brazil, 
in June 1941, expressed a similar opinion, extol- 
ling as a special advantage of iridotorsion the 
embedding of living iris tissue in a canal, which 
favors filtration, instead of the formation of a 
nonvital fistula (fistula inerta). 

As iridotorsion was evolved from the isolation 
procedure by retrograde deduction, the paradox 
of a two sided incision of the iris is clear. When 
the iris is incised on one side only, it is maintained 
in vital connection with its trunk, while at the 
same time its length is doubled. The latter 
provision prevents its sliding back and renders 
possible the formation of a cushion to close the 
scleral hole. 

The purpose of cutting only one iris pillar is 
not only to supply such a cushion, as an insur- 
ance against late infection, but, primarily, to 
permit a free passage of intraocular fluid into 
the subconjunctival space. For this reason, the 
segment of iris must be protected from any form 
of incarceration. 


This prerequisite condemns as 
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unreliable, and even dangerous, all operations for 
incarceration, such as that of Holth, and _ their 
modifications. 

Accordingly, iridotorsion should aim at estab- 
lishment of a perfect sclerectomy channel, for this 
constitutes the tube into which the sensitive iris 
wick, so easily rendered impermeable by pres- 
sure, is to be embedded. The 
operation will depend primarily on the meticulous 
execution of this step. As the technic of irido- 
torsion has already been described,® I shall dis- 


success of the 


cuss here only certain important details. 
A more lateral incision is to 
only if later removal of a coincident cataract is 


be considered 


planned. Ordinarily, the incision in each eye is 
placed between 10:30 and 1:30 o'clock, the 
conjunctival flap, on the other hand, being be- 
tween 10:30 and 2 o’clock in the right eve and 
between 1:30 and 10 o'clock in the left eve. 
Whereas formation of the flap in both eves be- 
gins on the temporal side, right at the limbus, it 
ends on the nasal side 3 to + mm. from the limbus 
and somewhat farther down. 

The puncture is made with the Graefe knife | 
mm. from the limbus, just outside the conjunc- 
tival flap, and the counterpuncture likewise 1 mm 
from the limbus, with the flap turned down. The 
distance from the limbus of the sites of puncture 
and counterpuncture may be judged by the sur- 
geon, as in the presence of a narrow anterior 
chamber they may have to be made in the cornea, 
but for the completion of the incision, 1. e., at 
1 mm. from the limbus at 12 o'clock, a guide 
mark of india ink is imperative. On its way 
upward, the knife must glide close along the 
surface and the root of the iris, must be kept 
1 mm. distant from the limbus and must not be 
permitted to enter the superficial layers of the 
sclera, as the spur which is to be formed must 
include the entire thickness of the sclera. Other- 
wise, only the surface of the sclerectomy open- 
ing, and not its base, will measure 1 mm. in 
width. 
upward course, with a moistened strabismus 
hook, the tiniest dot of india ink is placed on the 


To serve as a guide for the knife on its 


3. Denig, R.: Iridotorsion: Confirmation of Its Ana- 
tomic Basis by Fortin’s Investigations Glaucoma, 


Arch. Ophth. 24:482 (Sept.) 1940 


on 


242 





DENIG—IRIDOTORSION; IRIDECTOMY; CYCLECTOMY 243 


sclera at 12 o'clock at a distance 1 mm. from the 
limbus, as any other mark runs the risk of being 
made invisible by pressure of the knife on the 
tissues during the section. With the same hook, 
the ink is branded into the superficial layers. 
Then, in order to be certain of the distance of 
1 mm., the surgeon measures the distance once 
more. 

A scleral hole of 1 mm. suffices perfectly for 
the embedding of the iris wick, provided that, as 
already mentioned, its base—and everything de- 
pends on this—has a width of 1 mm. Since the 
ciliary body begins 1.5 mm. from the limbus, the 
danger of its prolapse, or a prolapse of the vitre- 
ous, is no greater than the risk in the case of 
iridectomy for glaucoma. This should encourage 
even the most timid operator to keep his knife 
under the scleral spur until it has reached the 








level of the ink spot. Only by obeying this rule 


may he count on getting a satisfactory scleral 
channel. Without this ink mark he is groping 
in the dark. The reason for this is that the 
divergent forces exerted by the upward advancing 
knife and the opposing fixation forceps, at 6 
o'clock, elongate or stretch the eyeball, this effect 
being especially favored by increased edematous 
saturation of the sclera in cases of acute and 
chronic glaucoma. For when the knife passes 
the region of the limbus at 12 o’clock, it would 
often seem already to have advanced beyond the 
1 mm. point if the ink spot did not serve as a 
“beacon” to correct this impression. 

Of great aid to the surgeon in guiding the 
incision is the placing of a bridle suture. This 
is inserted on the nasal side at 3 or 9 o’clock, 
either in the corneoscleral region or in the tendon 
of the internal rectus muscle. Without the bridal 
suture, owing to the shortness ot the incision and 
the rigidity of the limbus resulting from the glau- 
coma, the advancing knife may meet with such 
opposition that, quite aside from the danger of 
evulsion of the conjunctiva at the site of fixa- 
tion at 6 o'clock, the course of the incision may be 
rendered uncertain by deviation of the eyeball. 
Furthermore, the procedure may be slowed up, 
the delay entailing the escape of aqueous. All 
these inconveniences may be averted by employ- 
ment of the bridle suture. This suture like- 
Wise renders possible a better arrangement of 
the assistant’s duties. He not only takes charge 
of the bridle suture but maintains fixation of the 
eyeball at 6 o’clock. The surgeon, on the other 
hand, attends to the conjunctival flap. He seizes 
it with his left hand with an anatomic forceps 
and draws it down over the cornea, shortly be- 
fore the counterpuncture is made, then with- 


draws it a little to permit visual control of the 
upward gliding knife and finally brings it down 
again. 

Owing to the shortness of the incision and the 
danger of injury to the capsule of the lens, an 
iris hook is preferable to an iris forceps for pull- 
ing out the iris. Once the iris is drawn out, it 
is seized with the iris forceps, held in the left 
hand, and drawn tense, and then the right pillar 
is cut off with the de Wecker scissors, which are 
held in readiness in the palm of the right hand. 
Both in the right and in the left eye, the right 
pillar should be cut, for reasons of handedness. 


Before the iris is wrapped about a hairpin-thin 
dental probe (torsion), it is advisable to pre- 
pare the flap suture; as a rule, one such suture 
will suffice. For this purpose, the threads are 
brought through the edge of the flap and the 
scleral conjunctiva and tied, with a loose loop, 
when torsion has been completed: In this way, 
the danger of disturbance of the iris cushion is 
reduced to a minimum. 


Iridotorsion demands accurate observance of 
all these details, but the care repays the surgeon 
with results far superior to those of any other 
operation for glaucoma. 


The relation of iridotorsion, cyclodialysis and 
iridectomy to each other is illustrated by the 
following case. 


Mrs. K. de L., aged 46, had suffered for two years 
from simple glaucoma of both eyes. For a long time 
the tension was kept below the 25 mm. limit by two 
daily instillations of a 2 per cent solution of pilocarpine. 
Recently, however, an increase of tension had been 
noted in the right eye. Tension was 32 mm. in 
this eye and 24 mm. in the left eye. Vision and the 
visual fields were intact in both eyes. 

On Dec. 26, 1939 iridotorsion was successfully per- 
formed on the right eye. As a rise of tension in the 
leit eye could be only a matter of time, the patient 
was advised two weeks later to undergo iridotorsion 
on the other eye, but she refused. At the end of 
January 1941 the expected symptoms developed in the 
leit eye. The tension had increased to 30 mm., and 
vision had diminished to 20/30, with the occasional 
appearance of rainbows. 

In the meantime, however, the anterior chamber had 
become so shallow that iridotorsion could no longer 
be contemplated. For this reason, on January 27, an 
outward and downward cyclodialysis was performed. 
The patient was previously told that this operation 
would be only preliminary and that iridotorsion would 
be required as soon as the irritation had subsided some- 
what. Immediately after cyclodialysis, the patient being 
still on the operating table, the anterior chamber deep- 
ened, and three days later the tension fell below nor- 
mal, so that an early iridotorsion could be planned. 
During the night of February 3-4 an acute attack of 
glaucoma developed, with intolerable pain and extreme 
edema of the conjunctiva and the upper eyelid. The 
tension was 3 plus. Vision was reduced to perception of 
hand movements. Fortunately, the anterior chamber was 
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still deep enough to permit performance of iridotorsion, 
with the patient under general anesthesia. The operation 
proved to be successful, vision eventually being restored 
to 20/30. 

This case shows (1) that no great reliance can 
be placed on cyclodialysis ; (2) that it is advisable 
to perform cyclodialysis and iridotorsion at one 
sitting, provided the anterior chamber deepens 
immediately after cyclodialysis, and (3) that with 
a scleral spur as narrow as | mm., iridotorsion 
can be performed instead of the Graefe iridec- 
tomy, even in cases of acute glaucoma, and is 
more reliable. 
the anterior chamber should not 
deepen sufficiently after cyclodialysis to permit 
introduction of the Graefe knife, preliminary 
posterior sclerotomy or cyclectomy might be con- 
sidered. My experience with the former pro- 
cedure has not been encouraging. The latter 
operation is performed in cases of traumatic 
prolapse of the ciliary body but has not yet been 
emploved in cases of glaucoma. 


[f, however, 


CYCLECTOMY 

Prolapse of the ciliary body, with subsequent 
iridocyclitis and atrophy of the eye, has been 
observed in the course of Lagrange’s operation. 
In the cases of iridotorsion which I have per- 
formed, I have never seen prolapse of the ciliary 
body. Such good results are attributable solely 
to care in keeping the base of the sclerectomy 
opening 1 mm. in width. If such a prolapse 
should occur, however, I should not hesitate a 
moment to perform an excision. 

The chief prerequisite for success is care not 
to leave even the tiniest shred of uveal tissue 


between the edges of the wound. In this con- 
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nection, I refer to my article appearing in this 
issue of the ArcHIVEs.* 

I performed cyclectomy in 2 cases of absolute 
glaucoma, in 1 of which the iris was atrophic. 
The ciliary body prolapsed immediately into the 
wound and could easily be drawn out, but the 
iris could be removed only in shreds. For this 
reason, I decided to do an immediate enucleation. 
It would probably have been better to have left 
the friable iris in situ and to have been content 
with a cyclectomy ; perhaps, too, instead of use of 
the forceps, the introduction of a blunt iris hook, 
after previous puncture of the pectinate ligament 
with the spatula, might have made possible de- 
livery of the iris intact. 

In the other case, cyclectomy yielded a splendid 
coloboma of the ciliary body and iris. Examina- 
tion of the blind eyeball, removed for suspected 
tumor on the basis of a diagnosis made elsewhere, 
showed that the coloboma had smooth edges. 
Near the ora serrata there remained a ridge, 
scarcely 1 mm. in width, as a bridge between ex- 
tensions of the ciliary processes. The incision 
was 2.5 mm. from the limbus, and parallel with 
it, and was 6 mm. long. At first the ciliary body 
seemed reluctant to come out. For this reason 
one scleral lip was drawn downward with a sharp 
hook. In both cases the operation was compli- 
cated by slight loss of vitreous. Subluxation of 
the cataractous lens did not occur. 

Of course it is not possible at this time to 
offer any final evaluation of cyclectomy. It can 
be stated, however, that the procedure should 
be kept in mind as a possibility. 


4. Denig, R.: Prolapse of the Uvea: Treatment 


and Significance in Interpretation of Sympathetic Oph 
thalmia and Glaucoma, Arch. Ophth., this issue, p. 
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f this communication is to call 
attention to the frequency of meningococcic con- 
junctivitis during periods in which the incidence 
of meningococcemia and of meningococcic menin- 
gitis is high and to emphasize the importance of 
routine bacteriologic examination of the conjunc- 
tival discharge in all cases of acute catarrhal con- 
junctivitis encountered, 
times. 


The purpose « 


particularly at such 
The cases described in this report oc- 
curred during a period in which both clinically 
and on the basis of laboratory investigations it 
was apparent that such conditions existed. Neis- 
seria intracellularis may occasionally be recovered 
from the normal conjunctiva of carriers, as well 
as from the nasopharynx. The occasional oc- 
currence of meningococcic conjunctivitis in the 
course of the first, or “carrier,” stage of cerebro- 
spinal fever is well known.? Sometimes the infec- 
tion of the conjunctiva appears to be endogenous, 
occurring simultaneously with bacteremia.* Here, 
too, the organism may be recovered from the 
conjunctiva. In such cases the patient is ill and 
shows signs of toxicity. It may be necessary to 
emphasize, however, that perhaps in most cases 
of meningococcic conjunctivitis the ocular infec- 
tion should be described as extrameningeal, oc- 
curring as a pure conjunctival infection which 
may subside under nonspecific therapy, or may 
even be self limited. In cases of this type there 
are otherwise no symptoms, or at most mild 
nasopharyngitis, not uncommon in cases of acute 
catarrhal conjunctivitis. Unless the case is com- 
plicated by other conditions, the patient is 
afebrile. The incidence of this tvpe of localized 
extrameningeal infection may be ascribed to the 
increase of droplet infection accompanying living 
conditions, altered by climatic factors, such as a 
drop in temperature, and to the relatively high 
resistance of the host. 

From the Station Hospital, Miami Beach Training 
Base Army Air Forces Technical Training Command, 
Miami Beach, Fila. 
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KOST 
OF THE UNITED STATES 

The early recognition of meningococcic con- 
junctivitis is of great importance, for two rea- 
sons: First, in cases in which the infection may 
go on to meningococcemia and meningitis, the 
great value of early administration of sulfon- 
amide compounds is obvious. If treatment is 
started early enough, the mortality rates are ex- 
ceedingly low. Even a few hours may make a 
decided difference. Second, even if the infection 
remains limited to the eye and it responds to 

local treatment, it is of the greatest importance 
to prevent the patient from becoming a carrier. 
To this end, he must be hospitalized and given 
sulfonamide compounds for a time, perhaps a 
week or two.* With the increased, and almost 
routine, use of ophthalmic sulfonamide ointments, 
the conjunctivitis may soon clear up clinically, 
but the patient may become a source of infection, 
unless he is given general chemotherapy. 
Clinically, one cannot distinguish the conjunc- 
tivitis due to N. intracellularis from other types 
of severe catarrhal conjunctivitis, although one 
may suspect it when the known incidence of this 
infection is high. At such times a particularly 
profuse mucopurulent discharge, rapidly reap- 
pearing after the eve is cleansed, associated with 
a greatly inflamed and edematous conjunctiva and 
swelling of the lids, may suggest the cause. Sub- 
conjunctival hemorrhages may be present, as well 
as preauricular lymphadenopathy. However, se- 
vere acute pneumococcic or staphylococcic con- 
junctivitis can give exactly the same appearance. 
In our cases the cornea was not involved. A less 
hyperacute type of conjunctival reaction may also 
occur. Usually only one eye is affected, although 
of course both can be. 

The diagnosis therefore depends entirely on 
In the 8 cases to be de- 
scribed in this paper the diagnosis was made 
only because it was routine policy to study smears 
of secretions stained by the Gram method in all 
When- 


ever possible, the slide was examined before the 
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authors. 


bacteriologic methods. 


cases of acute catarrhal conjunctivitis. 
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patient left the clinic. Epithelial scrapings, 
stained by the Giemsa method, were generally 
also made for special studies. When Gram- 
negative diplococci were seen, the patient was 
immediately sent to the laboratory for a con- 
firmatory smear and culture and was then hospi- 
talized. In cases of acute conjunctivitis diagnosis 
on the basis of the smear is often more valuable 
than dependence solely on cultural methods. This 
is particularly true when one is dealing with as 
delicate an organism as the meningococcus. More- 
over, a positive smear in a case of meningococcic 
conjunctivitis is loaded with the organisms, in 
contradistinction to the relative paucity of the 
specific organisms in cases of equally severe 
conjunctivitis due to pneumococci or staphylo- 
cocci. As it was possible to rule out gonorrhea 
in each of our cases, and as the infections were 
milder than the process seen in cases of gono- 
coccic conjunctivitis, the diagnosis was easily 
made before culture. 
TECHNIC OF CULTURE 

Cultures of nasopharyngeal material were made in some 
of the cases but did not yield meningococci. It is possible 
that such cultures might have been positive had the 
patients gone untreated for longer periods. Blood cul- 
tures were not made, as none of the patients appeared 
sick enough to warrant such studies. 

The material for culture was taken from the eye with 
a swab dipped in 1 per cent tryptose broth. The swab 
was then streaked on a proteose 3-hemoglobin plate in 
such a manner that a considerable portion of the plate 
gave well isolated colonies, which could be easily 
examined and evaluated. The colony produced on this 
medium is clear and transparent at the periphery and 
tends to become slightly gray near the center. 

\ direct smear was always made at the same time 
that material for culture was taken. This smear was 
stained by the Gram method and examined for organ- 
morphologic character and 


isms of the 
Gram’s stain of N. intracellularis. 


reaction to 


The plate was incubated at a temperature of 37 C., 
under approximately 3 per cent carbon dioxide tension, 
obtained by means of a candle jar. After twenty-four 
hours the plate was examined, and typical colonies were 
picked and transferred to slants of proteose 3-hemo- 
globin agar. In some cases the colonies were so numer- 
ous that identification could proceed directly from the 
plate. 

Pure cultures of typical organisms from the plate 
were inoculated into tubes of maltose and 
sucrose broth. Positive reactions could often be noted 
in four or five hours, as N. intracellularis causes forma- 
tion of acid in dextrose and maltose broth and does not 
produce fermentation of sucrose broth. Since our broths 
contain 0.1 per cent agar, the first signs of fermentation 
take place at the surface. 


dextrose, 


At the same time that broth cultures were set up, we 
checked the agglutination reaction of the organism in 
polyvalent antimeningococcic serum. In the last 2 cases 
reported we were also able to obtain the type-specific 


anti-serums I, II and Ila. With use of the aforemen- 


tioned methods, we were able to identify the organism 
morphologically, chemically and serologically. 


OPHTHALMOLOGY 


TREATMENT 

All the patients were given sulfonamide com- 
pounds, both locally and orally. In most cases 
5 per cent sulfathiazole or 5 per cent sulfadiazine 
was used as an ophthalmic ointment and was 
applied every three hours. In some cases 5 per 
cent sulfanilamide ointment was also used ef- 
fectively. In addition, sulfadiazine was admin- 
istered orally—1 to 2 Gm. three times a day. In 
less than forty-eight hours, generally in twenty- 
four hours, the discharge became minimal, if not 
absent. Smears taken in several cases at this 
time revealed no organisms. [Every patient was 
completely well in five days, the conjunctiva re- 
vealing no injection. There were no corneal 
complications. Oral administration of sulfa- 
diazine was generally stopped after five days, 
although it might have been better to keep up 
the treatment for another week, to be sure that 
the patient was free from N. intracellularis. 


REPORT OF CASES 


All the patients, with 1 exception, were first seen at the 
Ophthalmic Clinic, Station Hospital, Miami Beach 
Training Base, and then hospitalized in unit 2, the con- 
tagion unit of the Station Hospital, under the care of 
Major James W. Britton, of the Medical Corps. 


Case 1.—This case will be described and discussed in 
more detail than the others. K. W. S. was first seen 
on Jan. 27, 1943, because of severe acute catarrhal con- 
junctivitis in the left eye, which had been present three 
days. Routine treatment, consisting of local application 
of a 1 per cent solution of silver nitrate and the home 
use of drops of 0.25 per cent zinc sulfate and a 5 per 
cent sulfathiazole ointment was instituted after a smear 
of the conjunctival discharge had been made. Owing 
to difficulties, the smear was not examined until the 
patient’s second visit, two days later, at which time 
the discharge had increased considerably and a good 
deal of chemosis had appeared. The cornea was normal. 
Examination of the old, as well as of a fresh, smear 
revealed many Gram-negative extracellular and intra- 
cellular diplococci, and it was erroneously concluded, 
therefore, that he had gonococcic conjunctivitis of rela- 
tively mild severity, despite the absence of evidence of 
urethritis. Cultures, unfortunately, did not yield the 
meningococcus. 

The patient was immediately hospitalized. Treatment 
consisted of the oral administration of 4 Gm. of sulfa- 
thiazole daily and the almost constant use of 5 per cent 
ophthalmic sulfathiazole ointment locally. A decided 
improvement was soon noted, and after thirty-six hours 
a smear of the remaining minimal secretion was nega 
tive for meningococci. All conjunctival injection disap- 
peared within three days, and the patient was discharged 
as cured six days after admission. 
he had been otherwise well. 

Because of the increased number of cases of meningo- 
coccic infections of all types that appeared at this time, 
including a number of cases similar to this one, to be 
described, in which cultures were positive for meningo- 
cocci, there can be little doubt that the condition in this 
case had a similar cause. 

Moreover, it was learned that the patient had not 
used the sulfathiazole ointment furnished him more than 


Except for his eye, 
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once or twice betore his admission, so that he probably 
presented an excellent example of a pure extramenin- 
geal meningococcic infection which remained localized, 
although untreated, in this case for five days. 


Case 2.—B. T. was seen on Feb. 15, 1943, with 
bilateral acute catarrhal conjunctivitis of two days’ 
duration. He also had acute nasopharyngitis and bron- 
chitis. The latter condition, together with the clinical 
resemblance to the condition in case 1 and the absence 
of known exposure to gonorrhea, suggested meningo- 
coccic infection, a diagnosis which was confirmed by the 
presence of gram-negative intracellular diplococei on 
the smear. Cultures showed no growth. 

He was immediately hospitalized and treated with 6 
Gm. of sulfadiazine daily and local applications of 5 per 
cent ophthalmic sulfanilamide ointment. After two days 
the discharge had completely subsided, and the dose of 
sulfadiazine was reduced to 3 Gm. daily. A smear of the 
conjunctival secretion made one day after admission 
revealed no organisms. He was discharged as cured six 
days after admission. 


Case 3.—S. M. MeC. had had a severe head cold for 
five days prior to admission, on Feb. 24, 1943, because 
of severe catarrhal conjunctivitis in the left eye, which 
had appeared the night before. He still had naso- 
pharyngitis. Gram-negative intracellular diplococci were 
present on smears of the conjunctival discharge, and in 
this case cultures were positive, revealing similar organ- 
isms Which agglutinated with polyvalent antimeningo- 
coccic serum. Specific typing could not be carried out. 

Because of the positive smear, the patient was imme- 
diately hospitalized and treated with 3 Gm. of sulfa- 
diazine daily. No local treatment was given. In three 
days his eye showed great improvement, and by March 2 
it was well. Treatment was discontinued on March 3, 
and he was discharged on March 9. 


Cast 4—G. M. S. was seen on March 25, 1943, 
because of severe catarrhal conjunctivitis in the left eye, 
which had developed overnight. Immediate examination 
of a smear of the secretion revealed the characteristic 
organisms, and gram-negative diplococei, which agglu- 
tinated with polyvalent antimeningococcic serum were 
grown on culture. The patient had a temperature of 
101.8 F., which was probably due to rubella, as he had 
a macular rash typical of this condition. He was the 
only patient to have fever, 

He was hospitalized and given 6 Gm. of sulfadiazine 
daily by mouth and 5 per cent ophthalmic sulfadiazine 
ointment locally. His fever was gone in two days. The 
conjunctivitis greatly improved in two days and had 
disappeared by the sixth day. The oral dose of sulfa- 
diazine was reduced to 3 Gm. daily at the end of two 
days and was stopped altogether after four days. 


Case 5.—R. W. O'N. was seen April 12, 1943, with 
particularly hyperacute conjunctivitis in the right eye, 
of one day's duration. There was severe chemosis. 
Smears were loaded with gram-negative intracellular 
diplococci, and the diagnosis was later confirmed by the 
culture of similar organisms, which gave characteristic 
Sugar reactions. Typing, done elsewhere, was reported 
to reveal type I. Culture of material from the naso- 
pharynx obtained when the patient was first seen gave 
no growth. 


The patient was hospitalized and treated for seven 
days with 3 Gm. of sulfadiazine daily and local appli- 
cations of 5 per cent ophthalmic sulfanilamide ointment. 
The usual quick response to treatment followed in a few 
days. He was kept in the hospital for a longer period, 
however, as both his eyes later became moderately 
injected. This proved to be due to the limbic form of 
vernal catarrh. Epithelial scrapings taken at this time 
and stained by the Giemsa method revealed huge num- 
bers of eosinophils, but no bacteria. 


Case 6.—A. A. was also seen on April 12, 1943, 
because of moderately severe acute catarrhal conjunc- 
tivitis in the right eye, of only eight hours’ duration. 
A smear revealed gram-negative intracellular diplococci, 
but cultures of secretion from the conjunctiva did not yield 
organisms, while the culture of material from the naso- 
pharynx showed no typical orgauisms. Treatment was 
similar to that in case 5, and within twelve hours notable 
improvement was seen. General treatment was discon- 
tinued in five days. His eye had cleared up completely 
in three days. Nothing was found to indicate any cause 
other than meningococcic infection. 

Cast 7.—J. M. was first seen May 21, 1943 for severe 
acute catarrhal conjunctivitis in the right eye, of one 
day’s duration. Many gram-negative diplococci were 
observed in a smear, and cultures yielded similar organ- 
isms, which agglutinated with both polyvalent and type 
| antimeningococcie serum. The treatment and course 
were similar to those in the other cases. 

Case &8.—R. R. M. was seen in consultation at the 
convalescent unit of the Station Hospital on March 30, 
1943, where he was under treatment for an ailment of 
the knee. Moderately acute catarrhal conjunctivitis had 
developed in the left eye the day before. Culture re- 
vealed a few gram-negative diplococci, which aggluti- 
nated with polyvalent antimeningococcic serum. Local 
treatment with 5 per cent ophthalmic sulfathiazole oint- 
ment was alone used, and the next day the eye appeared 
practically healed. 

Clinically, the bacteriologic report was a great sur- 
prise, but there was no question of its validity. 


SUMMARY 

The incidence of extrameningeal infections in- 
creases at times when meningococcic meningitis 
is prevalent. Apparently, the conjunctiva is a 
common site of extrameningeal involvement. [In 
the 8 cases of meningococcic conjunctivitis pre- 
sented here, with laboratory data, the diagnosis 
was made only as a result of the routine examina- 
tion of smears of secretion in all cases of acute 
catarrhal conjunctivitis encountered. The im- 
portance of the recognition of this type of con- 
junctivitis is twofold: First, it may be the first 
stage of meningococcic meningitis, and, second, 
even if the process remains localized to the eyes 
and is cured by nonspecific, routine measures, 
the patient may become a carrier of the or- 


ganisms. 








RHINOCANALICULAR ANASTOMOSIS WITH RECONSTRUCTION 
OF THE LACRIMAL SAC 
LOUIS BLUMENFELD, M.D. 
BROOKLYN 
The anatomy and physiology of the lacrimal the eye continued to tear not only over the tace but 


system need not be reviewed, as they are both 
well understood. 


Among the better known operative procedures 
on the lacrimal drainage system are those of 
West, Toti, Mosher and Halle. The results of 
these operations have often been disappointing, 
owing to the fact that they use as part of their 
reconstructive tissue a lacrimal sac that is chron- 
ically diseased, fibrotic, the site of strictures and 
often in the stage of active suppuration. The 
intranasal operation of Halle is difficult to per- 
form because of a limited visual field. These op 
erations usually require a course of postoperative 
probing and irrigation in order to obtain a func- 
tioning system. Often in spite of all such treat- 
ment epiphora has persisted. 

The operation presented here is, to my knowl 
original with me. In a careful review of 
the literature I could find no account of a similar 
operation. The result obtained in the case re- 
The 
patient was discharged with a normally function- 
ing lacrimal system within two weeks after op- 
eration. No probing was done, either before or 
aiter operation. 


edge, 


ported here was immediate and gratifying. 


[ believe none will be necessary. 
-piphora over the face and through fistulous 
openings on the side of the nose was eradicated, 
and normal lacrimal drainage was instituted. I 
believe that no scars or strictures will form, since 
the tears have a continuous channel lined with 
normal epithelial tissue. 
REPORT OF A CASE 
aged 32, had a 
history of abscess under her right eye at the age of 
months. 


Flistory.—C. R., a white woman 


The abscess was opened by a_ physician 
began to tear over her When her 
mother pressed the corner of the eye, it filled with pus. 
rhis condition continued until she was 17 years of age, 
vhen a second operation was performed. 
sician said he removed the tear sac. The wound did 
not heal and continued to discharge pus. She was 
again operated on by the same surgeon. Again, the 
vound failed to heal, and pus continued to discharge 
hrough a sinus in the side of the nose. A fourth 
peration was done. This time the physician said “he 
scraped the bone and removed as 
tissue as he dared, without 
the last operation the 


Che eye face. 


v] 


The phy- 


much granulation 
ruining her face.” After 


cutaneous wound healed, but 





from two holes on the side of the nose. This con- 
dition persisted for fifteen years (up to the time I say 
her). 

The patient came to my office seeking relief from 
both the epiphora and the fistulous openings on the 
side of the nose. 

Examination.—The skin over the site of the right 
lacrimal sac was firmly adherent to the nasal wall. 
Tears were flowing from two small openings in the 
side of the nose about % inch (0.5 cm.) from the inner 
canthus. These fistulas were the distal openings of 
the upper and lower canaliculi. The patient consulted 
several ophthalmic surgeons, who advised her having 
the canaliculi slit open and curetted and the puncta 
so that the fistulous openings would cleat 


I 


cauterized 
up. They stated that the epiphora would continue. In 
her opinion, the results to be obtained did not warrant 
such a procedure. 

After careful examination and study of the canaliculi 
and nasal structures, [ informed the patient that | 
believed I could reconstruct the lacrimal drainage system 


so that it would function normally, and not only 
eradicate the fistulous openings on the side > nose 
but eliminate the epiphora over the cheek 
Operation—In this procedure the tissues are anes 
thetized with a 2 per cent solution of procaine hydro- 
chloride and epinephrine hydrochloride (1:1,000). A 


curved incision is made between the fistulous openings 
and the nasal The skin is carefully dissected 
free down to the canalicular openings. A countercurved 
made between the openings and the 
inner canthus to complete an oval with the first incision 
The skin around this incision is also carefully 
for a short distance toward the fistulas This oval 
flap of skin, with the canaliculi attached, form 
the upper part of the reconstructed lacrimal sac. It 
is important that the flap be carefully p! 
protected until the operation is completed. 


wall. 
incision is now 


dissected 


inned and 


The subcutaneous tissue and the periosteum of the 
nasal wall are now elevated, with exposure of portions 
of the nasal bone and the frontal process of the superiot 
maxilla. A fair-sized, vertically oval window is made 
into these bones of the lateral nasal wall. The window 
is situated just anterior to the anterior tip of the 
middle turbinate. The nasal mucous membrane is 
thus exposed. This membrane is undermined for a 
few millimeters around the oval window. A 
incision is made in the nasal mucous membrane, so 
that the nasal chamber is entered just 
the anterior tip of the middle turbinate. 


vertical 
anterior to 
The oval cutaneous flap, containing the 


openings, is now carefully approximate 
tension, to the incised margins of the 


analicular 
without 


nasal mucous 


membrane. The posterior lip of the incised mucous 
membrane is carefully sutured to the inferi lip of 
the oval cutaneous flap. The anterior lip of the mucous 
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membrane is sutured to the upper lip of the cutaneous 
flap, a new lacrimal sac, with two canalicular openings 
anteriorly and a large nasal opening into the nasal 
chamber being thus created. The edges of the cutaneous 
incision are now carefully approximated over the newly 
reconstructed lacrimal sac; this completes the operation. 
In the present case the canaliculi were not probed 
or irrigated. In forty-eight hours mild protein silver 
was drained freely into the nasal chamber. The external 
cutaneous sutures were removed on the fourth day. 


COMMENT 
In view of the fact that this operation was not 
difficult and the results were so immediate and 
gratifying, it occurs to me that in cases of chronic 
suppurative dacryocystitis in which the sac is 


destroyed by infection and scarring, or has even 
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, oval incision in the skin surrounding fistulous open 
ings of the upper and lower canaliculi. 
2, a close-up view of the operative detail in the nasal 
wall. A, is the lateral nasal wall, in which a vertically 
wal window has been made; B, the nasal mucous 
membrane; C, an incision in the nasal mucous mem- 
brane; D, the nasal chamber anterior to the anterior tip 
f the middle turbinate; E, the oval cutaneous flap 
retracted to one side, and F, the frontal process of the 
superior maxilla. 
3, detail of reconstruction of the lacrimal sac and its 
implantation into the nasal chamber. A, indicates the 
oval flap of skin turned in so that the epidermal surface 
faces the opening into the nasal mucous membrane; B, 
the upper and lower canaliculi; C, the subcutaneous 
suriace of the cutaneous flap; D, the opening into the 
nasal mucous membrane; E£, the nasal mucous mem- 
brane; /*, the incised nasal mucous membrane; G, 
placing of the sutures, with closure of the reconstructed 
lacrimal sac, and H, the nasal mucous membrane and 
the cutaneous flap in close approximation, with sutures 
already placed and tied. 

#, appearance of the cutaneous suture after comple- 
tion of the operation. 
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been removed, so that the patient has more or 
less permanent epiphora, it would be not only 
a proper measure, but even the procedure of 
choice, to establish fistulas of the lacrimal cana- 
liculi on an elected site on the nasal wall as a 
preliminary step. This operation is to -be fol- 
lowed by a period of waiting for the fistulas to 
establish free drainage; if necessary, this drain- 
age should be aided by occasional probing and 
irrigation. The procedure should be simple, since 
both the puncta and the artificially created fistu- 
las are on the surface of the skin and are both 
amenable to treatment under direct visualization. 
Then, after a suitable period of waiting, the 
aioredescribed operation should be performed. 
This procedure eliminates most of the undesir- 
able features of other operations on the lacrimal 
system. Both ends of the canaliculi can be 
probed, dilated and irrigated under direct visual- 
ization, so that the chances of the mucous mem- 
brane of the canaliculi being torn, with resultant 
scarring and strictures, are minimized. Diseased 
mucous membrane of the lacrimal sac is not used, 
as it is in the West, Toti and Halle operations. 
One does not go through an area that has previ- 
ously been infected and scarred. There is always 
the possibility of reinfection from the nasolac- 
rimal duct. Healthy normal tissues are used 
throughout the reconstructed lacrimal 
system, so that the danger of granulation and 


entire 


strictures is minimized. 
CONCLUSIONS 

Surgical treatment of the lacrimal drainage 
system has not kept pace with the progressive 
advancement in surgical technic as have other 
ophthalmologic and rhinologic procedures. Pre- 
vious operations on the lacrimal system were 
often followed by permanent 
epiphora, a condition which required postopera- 
tive probing and irrigation. 


more or less 


The operation de- 
scribed here provides the patient with a new 
sac and a large nasal opening, all made of normal 
tissue. No postoperative manipulations have 
been necessary. 

With the technic described, a patient suffer- 
ing from chronic suppurative dacryocystitis can 
be promised not only relief from an infection that 
is potentially dangerous to the eye but a nor- 
mally functioning lacrimal drainage system, with- 
out epiphora. 


221 Brooklyn Avenue. 
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The transparency of the crystalline lens de- 
pends on the proper utilization of nutrient mate- 
rial supplied by the aqueous. If for any reason 
there is a local deficiency of some vital constitu- 
ent, the lens becomes opaque. Cataract has been 
reported to result from severe inanition,’ as well 
as acute thirst.* Curtis and co-workers * showed 
that mature cataract developed in rats maintained 
on a tryptophan-free diet within six to seven 
weeks. Recently Totter and Day‘ confirmed 
these reports. By deprivation of cystine, cataract 
is produced in larvae of the salamander.’ It is 
possible that deficiencies in other essential amino 
acids will lead to cataract. Deficiency in ribo- 
flavin leads to cataract in rats.° While vitamin 
1D deficiency in itself does not cause cataract, 
tetany, which is frequently associated with 
rickets, is often accompanied by opacities in the 
lens. For example, in some instances of cataract 
resulting from ligation of the posterior ciliary 
arteries ‘ or the veins of the vortex * it is uncer- 
tain whether the opacities are the result of a 
deficient nutrient supply or the accumulation of 
waste products. 

The most vital requirement of tissue is an 
adequate supply of oxygen. Tissues possessing 
a blood supply are bathed in a medium containing 
oxygen in a concentration of 13 to 19 volumes 
per cent. This large amount of oxygen is made 
possible by the hemoglobin of the red cells, which 
holds the oxygen in a loose chemical combination. 
The amount of oxygen in physical solution in the 
body fluids is extremely small. For example, 
the aqueous has only from 0.09 to 0.12 volume 
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per cent.” The necessary rapid replenishment 
of oxygen in the aqueous is made possible by 
rapid diffusion from the ciliary body *° and by 
the passage of oxygen from the atmosphere 
through the cornea.’' In view of these facts, 
it is not surprising that lack of oxygen should 
have adverse effects on the lens, as our experi- 
ments have proved. 

3iozzi* reported the effects of asphyxia on 
rats placed singly in 3 liter bell jars. He noted 
the evolution of cataract in some of these animals 
and subsequent regression of the opacity after a 
short time in the fresh air. 


PRESENT INVESTIGATION 
We undertook experiments to determine 
whether anoxia alone would produce cataract. 
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Fig. 1—Cataract in eye of the rat produced by 
anoxia. 











Rats were placed in a steel chamber in which 
the pressure was gradually reduced until it was 
equal to that at an altitude of 30,000 feet (9.1 
kilometers) or more. When the conditions were 
severe enough so that 50 per cent of the animals 
died, it was found about 75 per cent of the dead 
animals and about 10 per cent of the survivors 
had opacities of the lens (fig. 1). That the 
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cataracts were due to anoxia and not to pressure 
was demonstrated by control experiments in 
which rats were placed singly in glass chambers 
arranged so as to permit the constant flow of a 
mixture of gases consisting of 5 per cent oxygen 
and 95 per cent nitrogen at a pressure equal to 
that at sea level. Again, the rats showed opaci- 
ties in the lens, though to a lesser degree. These 
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bits, known to be resistant to changes in altitude, 
were employed. The aqueous was removed from 
one eye of each animal while the rabbit was un- 
der ether anesthesia. After recovery for two 
hours some of the animals were put in cages as 
controls; the others were placed in the decom- 
pression chamber. After two hours the pressure 
in the chamber was restored to a normal level ; 

















Fig. 3—Section of cataract (rat) produced by anoxia, showing exudate on the capsule of the lens and clumps 


of epithelial nuclei. 


experiments indicate that cataracts can develop 
during anoxia and that asphyxia and pressure 
are not important factors. 

Since it is known that the oxidation of the 
lens is mainly anaerobic and that the lactic acid 
content of the aqueous is ordinarily higher than 
that of the blood, it was thought that a determina- 
tion of the lactic acid content of the aqueous 
would be of interest. For this investigation rab- 


the animals were anesthetized again, and the 
aqueous was removed from the second eye. The 
results were impressive. Whereas the average 
lactic acid content of the aqueous in all the eyes 
first studied and in the second eyes of the con- 
trol rabbits ranged from 70 to 75 mg. per hun- 
dred cubic centimeters (a value somewhat higher 
than normal, probably the effect of the ether 
anesthesia), the average lactic acid content of 
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the aqueous in the second eyes of the animals in 
the decompression chamber was three to four 
times as high (250 mg. per hundred cubic centi- 
meters). In order to determine whether the 
lenticular changes were due to a shift in the pu 
of the aqueous, the pressure in the decompression 
chamber was reduced to that at an altitude of 
30,000 feet. The py of the aqueous, removed un- 
der oil, was determined by the glass electrode 
method and was found to be unaltered. ‘There- 
iore, the opacities were due either to a specific 
action of the lactic acid or, more likely, to an 
osmotic disturbance.** 

Histologic Changes.—The difficulties in obser- 
vation of microscopic changes corresponding to 
the opacities seen in living animals in experi- 
mental work is well known. However, the fol- 
lowing changes were noted in some sections of 
cataract due to anoxia ; vacuoles under epithelium 
(fig. 2), clumping of nuclei and exudate on the 
lenticular capsule (fig. 3). In cases of cataract 
produced by asphyxia Biozzi observed no changes 
in the capsule and epithelium, but in the cortex, 
50 to 60 microns from the surface, he noted small 
vacuoles in rows, forming a layer 60 microns 
in thickness. In 2 lenses he described oval 
vacuoles parallel with the capsule, similar to 
those seen in cases of cataract due to anoxia. 


1 


13. Bellows, J. G., and Chinn, H.: Am. J. 
24:979-999, 1940; Biochemistry of Lens: Production 
of Lens Opacities by Injection of Hypertonic Soluti 

| 25:796-810 (Mav) 1941 
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Ocular Changes.—Aiter decompression there 
was conspicuous hyperemia of the iris. The beam 
of light in the aqueous, although difficult to ob- 
serve, was visible. With oblique illumination 
small, diffuse, gray opacities were seen in the 
superficial part of the cortex. The most striking 
observation was the increased visibility of an- 
terior superficial suture. With the higher mag- 
nification of the slit lamp, the changes were seen 
to begin with opacification of the anterior sutures, 
from which fine fibrillar opacities extended. In 
optical section it was seen that the entire opacity 
was thin and lay in the superficial layers of the 
cortex. Gradually the opacity extended periph- 
eralward. Similar changes, although less con- 
spicuous, occurred in the posterior portion oi 
the cortex. In cases of extreme opacification the 
fiber structure was lost and a shiny white, total 
cataract was formed. ‘The opacity lasted from 
about three quarters of an hour to one hour and 
then gradually regressed, the order of regression 
reversing exactly the course of development, so 
that the last opacities to disappear were those 
about the sutures. 

Examination by one of us (J. Lb.) revealed 
no changes in the lenses of human volunteers 
placed in the decompression chamber and_ sub- 
jected to reduction in pressure to a level 
lent to that at an altitude of 18,000 feet 
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PSEUDOAPHAKIA FIBROSA 
Report of a Case 


Mayor Joun \W. Harnep, MEDICAL 
Congenital abnormalities of the lens present 
wide variations and are relatively common, but 
individual types of lenticular defects may be rare. 
Ida Mann has presented the most complete 
survey of developmental defects of the lens, and 
her description of secondary, or apparent, aphakia 
agrees well with the condition in the present case. 
The interest lies in the fact that neither eye is 
abnormal except for the lenticular defect. 
. . . The lens is represented solely by a wrinkled 
capsule, often invaded and partially destroyed by 
vascular mesoderm, the resulting whitish membranous 
mass being supported in the pupil by ill-formed zonule 
fibers. The absorption and partial replacement of the 
lens by fibrous tissue opens up interesting speculations 
to causation. One theory states that the lens 
develops normally but that its capsule is thinner than 
normal, and so ruptures, allowing of invasion by 
and subsequent destruction of the lens. It 
seems more likely, however, that some primary fault 


mesoblast 


in the lens fibers or temporary change in their en- 
vironment causes them to degenerate and deliquesce. 
The capsule then shrinks and becomes opaque and more 

rmeable, and the final reaction is the invasion by 
mesoblast in an attempt at repair.1 


REPORT OF CASI 
J. G., a boy aged 6 months, blond, the only child of 
Polish parents in Wisconsin, was of normal weight and 
had a normal skeletal development. 

Family History.—The iather, aged 30, was living and 
well. Examination showed no abnormalities. The 
mother, aged 27, was living and well but presented 
horizontal nystagmus and bilateral coloboma of the 
iris, extending from 7 to 5 o'clock. Needling operations 


1. Mann, I.: 
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ARMY OF THE UNITED STATES 
on the lens had been performed in Milwaukee twenty- 
four years ago. 

Personal History.—Since birth the child had failed 
to look directly at any object, and when he was a few 
weeks old nystagmus and convergent strabismus de- 
veloped. 

Physical Examination—There were convergent 
strabismus of the right eye of approximately 30 degrees 
and slow horizontal nystagmus, with the quick 
component. to the left. The pupils were small but 
reacted to light. The cornea of each eye was normal 
in size and both anterior chambers appeared deep, but 
the irises were not tremulous nor were colobomas 
present. 

With induction of mydriasis a white, irregular plaque, 
4 mm. in diameter, could be seen in the pupillary area, 
and fine strands were observed extending to the 
periphery. This plaque appeared as a white, irregular 
piece of paper would look if it were placed in the 
center of a spider’s web. The fundus could not be 
seen except around the opaque area. 

\iter a capsulotomy had been done on the left eye, 
at the age of 10 months, and on the right eye, at the 
age of 14 months, the entire fundus could be seen as 
a normal structure, and the capsular fibers retracted in 
a manner similar to that noted when the lens capsule is 
needled after cataract extraction. The white plaque 
offered the same resistance to the needle knife that is 
usually encountered in such a procedure. 


CONCLUSION 

In a case of pseudoaphakia fibrosa reported 
here the observations suggest that the defect was 
secondary aphakia, or pseudoaphakia, with de- 
generative changes occurring in the lens during 
the fifth week of embryonic life, as described by 
Mann, and not primary aphakia. 


Norwegian American Hospital, Chicago. 
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Clinical Notes 


OPERATIVE TREATMENT OF PARALYSIS OF THE EXTERNAL 
RECTUS MUSCLE 


H. MAXWELL LANGDON, 


AND Ropert D. 


Paralysis of an extraocular muscle from any 
source is difficult to overcome, and traumatic loss 
of power represents a most perplexing problem. 
Seldom can even a partial restoration of power 
be developed, and operative intervention is 
really the only hope. This means rearrangement 
of muscles and substitution of some other power 
plant for the one put out of action. In all prob- 
ability the external rectus muscles offer the best 
field for this procedure, and we feel from our 
experience that loss of action of the external 
rectus muscle can be compensated for by oper- 
ative intervention. 

Two cases are reported here, in each of which 
outward rotation of the affected eye was com- 
pletely lost and almost normal function was re- 
stored by transplantation of portions of the 
superior and inferior rectus muscles with reces- 
sion of the internal rectus muscle and advance- 
ment of the external rectus muscle and Tenon’s 
capsule. 

REPORT OF CASES 

In each case a child was injured in a motor accident, 
1 at 6 years and 1 at 18 months of age. The older 
child had a partially developed fusion sense, which was 
disturbed and made almost useless by the accident, and 
the other child was injured so early in life that fusion 
sense and binocular vision had never developed. 

In the first patient diplopia could be elicited in tests 
with a red glass, but no fusion could be developed with 
the rotoscope. The younger child had no diplopia. 

Case 1—H. S., a white boy aged 9 years, was seen 
on Sept. 5, 1941, with a history of having been injured 
in a motor accident three years before. At that time 
he had been unconscious for seven weeks. On his re 
turn to consciousness it was found that his eyes were 
crossed and diplopia was present. The mother was told 
there was a fracture in the right frontal region of the 
skull. Examination showed normal vision in each eye, 
with the near point of accommodation at 10 cm. Motions 
t the right eye were normal. Diplopia involving the 
whole field of the left eye, typical of paralysis of the 
left external rectus muscle, was noted. No other ocular 
changes 

On Nov. 17, 1941 the tissues around the outer portion 
t the eyeball, including the external rectus muscle, the 
conjunctiva and Tenon’s capsule, were advanced; reces 
sion of the internal rectus muscle of 4 mm. was carried 
ut, and the superior and inferior rectus muscles were 
split, the outer third of each muscle being sutured to 
the old attachment of the external rectus muscle and the 
tissues which had been advanced over them. 


were <¢ ibserved. 
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Healing was uneventful, and the 25 degrees of eso- 
tropia became 5 degrees of esophoria, with & degrees oi 
hypertropia, as too much of the inferior rectus muscle 
had been transplanted to its new anchorage. 

It was impossible to obtain fusion with the rotoscope, 
though the patient had binocular simultaneous vision. 
The diplopia had disappeared. 

He was last seen on Jan. 6, 1943, when there were 
normal vision, full outward rotation of the injured eye 
and no diplopia. 

Case 2.—H. McG., a girl aged 6 years, was injured 
in a motor accident at the age of 18 months, and after 
this the eyes, which had previously been straight, were 
converged, the left eye turning in. 

Examination showed that vision was 6/9 in the right 
eye and 6/60 in the left eye. Rotations of the right eye 
were normal; those of the left eye were normal in all 
directions except outward, in which direction they were 
abolished. The eyes were healthy in all respects except 
for the absence of binocular vision. 

Operative intervention was advised, and on Sept. 14, 
1942 the left eye was subjected to the same proceeding 
as that followed in the first case, that is, recession of 
the internal rectus muscle; advancement of the paralyzed 
external rectus muscle and its covering, Tenon’s capsule 
and the conjunctiva; splitting of the superior and inferior 
rectus muscles, and transplantation of the outer seg- 
ments to the old attachment of the external rectus 
muscle. 

Healing was uneventful, and on September 25 the 
patient was discharged, with good outward rotation, 

She was last seen on Dec. 3, 1942. Vision was un- 
changed, with no fusion. The outward rotation of the 
right eye was 55 degrees, the upward rotation 30 degrees 
and the downward rotation 40 degrees. 


Attempts to bring about recovery from loss ot 
external rotation by damage to the sixth nerve 
have been made for many years, all of them 
being based on weakening of the internal rectus 
muscle of the affected eye and increase of power 
of the external rectus muscle by advancement 
and transplantation of portions of the superior 
and interior rectus muscles. 

!{ummelsheim ' sutured his transplants under 
Tenon’s capsule, but over the insertion of the 
muscle. He reported 2 cases in which abduction 
was obtained, but he did not say how much. 
Gifford * reviewed the literature up to 1929 and 
reported 4 cases of his own. Ile did a complete 


1. Hummelsheim, E.: Weitere Erfahrungen mit 
partieller Sehneniiberpflanzung an den Augenmuskeln, 
Arch. f. Augenh. 62:71, 1908-1909; Partielle Sehnen- 
Ueberpflanzung am Auge, ibid. 66:57, 1910 


2. Gifford, S. R.: Muscle Transplantation for 


Paralytic Strabismus, Arch. Ophth. 2:651 (Dec.) 1929. 
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tenotomy of the internal rectus muscle, with 
transplantation of the outer thirds of the superior 
and inferior rectus muscles beneath and behind 
the normal insertion of the paralyzed external 
rectus muscle. ©’Connor *: split the tendon of 
the paralyzed external rectus muscle into three 
parts, the two outer portions being cut 10 mm. 
from the insertion and the transplants sutured to 
these cut ends. The middle third of the muscle 
was shortened. Peter * advanced the whole para- 
lyzed muscle and split the end into halves, the 
upper half being carried forward and upward and 
attached to the outer portion of the superior rec- 
tus muscle and the lower half being united to the 
outer half of the inferior rectus muscle. Wood- 
ruff ° reported 2 cases in which he sutured the 
transplant to the tendon of the paralyzed muscle 
but obtained no abduction. Todd,® Wiener * and 
Tenner * each reported a case in which a similar 
operation was performed and slight abduction 
obtained. Turner ® reported a case in which the 
transplanted tendon tongues were sutured to- 
gether beneath the paralyzed muscle, without any 
abduction being obtained and within balance of 
the vertically acting muscles remaining. 
Franklin and Cordes'® reported 2 cases in 
which they sutured the two transplanted tendons 
beneath the surface of the paralyzed muscle; in 1 
case 27 degrees, and in the other 15 degrees, of 
abduction was obtained. This seems to be the 
first definite statement as to the degree of exter- 
nal rotation resulting from any of these pro- 
cedures. Elschnig *! reported 4 cases in which 
the Hummelsheim technic had been followed, 
with no effect on outward rotation. Key ’** re- 








3. O'Connor, R.: Transplantation of Portions of 
Vertical Recti for Abducens Paralysis with Successful 
Result, Am. J. Ophth. 2:197, 1919. 
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Inferior Rectus, Tr. Coll. Physicians Philadelphia 43: 
150, 1921. 

5. Woodruff, H. W.: Tendon Transplantation of 
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7. Wiener, M.: New Method of Advancement (on 
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ported a case of paralysis of the sixth nerve in 
which 15 degrees of outward rotation was ob- 
tained by transplantation of the tendon. 

In 1936 Wiener ** described a new procedure 
for this operation, in which the external rectus 
muscle was cut off 15 mm. from its insertion and 
the portion left attached to the globe split in half, 
the upper half being sutured to the tendon of 
the intact superior rectus muscle and the lower 
half to the tendon of the intact inferior rectus 
muscle. He claimed good results, but no 
measurements were given. Smith ?* used Hum- 
melsheim’s original technic in 4 cases and re- 
ported that he obtained as much as 30 degrees of 
abduction. Eber’ reported 2 cases in which 
this method was employed and abductions of 
30 and 40 degrees were obtained. 

From 1929 to 1940, Gifford *® operated in 16 
cases, his technic being essentially the same as 
that he reported in 1929, except that he used 
half of the vertically acting muscles for his trans- 
plants. The greatest amount of abduction he 
obtained in any of these cases was 35 to 40 de- 
grees, the condition in 1 case being due to ac- 
quired syphilis. In cases of traumatic origin the 
abduction varied from zero to 22 degrees. In 
some of these cases the internal rectus muscle 
was tenotomized, and in others recession was 
carried out. 

Recently, Payne’ reported a case of con- 
vergence of the left eye with diplopia, which was 
not of traumatic origin and the cause of which 
was never discovered. The outer halves of the 
superior and inferior rectus muscles were sutured 
to the split ends of the external rectus muscle, 
which was advanced also to a new position, and 
later a 2 mm. recession of the internal rectus 
muscle was done. The result was 43 degrees 
of abduction on the perimeter and esotropia of 4 
degrees, with hypertropia of 6 degrees in the left 
eye. The last defect was overcome by prisms. 

Payne also reported a second case of palsy of 
the external rectus muscle due to syphilis. In 
this case only recession of the internal rectus and 
resection of the external rectus muscles were 
done, and a good result was obtained, with no 
diplopia in any direction. 


1530 Locust Street. 
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Obituaries 


GEORGE 


LINDSAY 


JOHNSON, MLD. 


1853-1943 


George Lindsay Johnson, M.A., M.D., B.C. 
(Cantab.), F.R.C.S., Honorary Fellow of the 


Friedrich Wilhelm Academy of  Scientitic 
Research, Berlin, and Honorary Fellow of the 
Royal Society of Italy, died in Durban, Natal, 


South Africa, in July 1943, where he had been 
living and practicing since leaving London, 
shortly after 1900. He was born near Manches- 
ter, England, July 10, 1853, and was educated 
at Amersham Hall, near Reading, England; the 
University of Bonn; Kornthal in Wurttemberg, 
Germany ; Owens College, Manchester, [ngland, 
and Caius College, Cambridge. 

Dr. Johnson made a special study of optics 
and did a vast amount of research in that science. 
He undertook a great deal of work for the Elder 
Brethren of Trinity House in connection with 
the illumination of lighthouses and the best kind 
of glasses for protection of the eyes of lighthouse 
keepers when adjusting their powerful lamps. 
During the first world war he devised a number 
of optical instruments for the British government 
and wrote a book on range finding for the 
Japanese government. He served as surgeon 
during two and a half years in World War I. 
His earlier work, and that for which he is best 
known in the photographic world, was in con- 
nection with the construction of lenses and color 
photography. 

In ophthalmic circles Dr. Johnson is _ best 
known for monographs on mammalian eyes and 
on those of reptiles and amphibia. For these 
contributions he received the honorary fellow- 
ships of the Berlin and Italian societies. He was 
also elected a honorary fellow of the American 
\cademy of Ophthalmology and Otolaryngology. 
He was elected a fellow of the Royal Photo- 
graphic Society and obtained the gold medal at 
the St. Louis exhibition, as well as the bronze 


medal. He was for ten years an examiner in 
theoretic and applied optics to the S. M. C., 
of London, and 
\Vestern General Hospital Dispensary, which 
appointment he held for twenty years. 
also ophthalmic surgeon to the West End Hos- 
pital for Nervous Diseases and to various chari- 
ties. He was a frequent contributor to the old 
\RCHIVES. Among his many works are: “Trea 
tise on Glaucoma,” “Photographic Optics and 
Colour photography,” “Photography in natural 
Colours” (four editions), “Pocket Atlas and 
Textbook on the Fundus Oculi” (two editions), 
“Observations on European Leprosy,” “Ophthal- 
mology of the Mammalia” (1901), “Ophthal 
mology of Reptilia and Amphibia” (1942) and 
“Trachoma.” He was also the inventor of vari 
ous ophthalmic instruments. 


ophthalmic surgeon to. the 


He was 


He made a thorough scientific investigation of 
what are known as occult phenomena connected 
with the subconscious mind of man and gathered 
and sifted all available information relating to 
survival after death and the communication be- 
tween the departed in the etheric world and 
persons on earth. lle embodied his researches 
in a large volume, illustrated by photographs 
(The Great Problem, London, Rider, Rider & 
Co., 1935; New York, Harper Brothers, 1936). 

This remarkable career was possible only to a 
man with a mind gifted beyond the ordinary, with 
a keen imagination, interest and great endurance 
and driving power. He made the thirteenth chap- 
ter of St. Paul’s “First Epistle to the Corinthians” 
his rule of conduct and avoided worry. His 
guiding rule was: “Do all the good you can, and 
make no fuss about it. What you believe is of 
no consequence; what you do is the only thing 
that matters.” 


ARNOLD KNAPP. 
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RAYNER 


DERRY BATTEN, 


M.D. 


1858-1943 


Dr. Rayner Derry Batten, who died on Oct. 
22, 1943, was born in Plymouth, England. He 
took his medical degree in 1886 and was in 
general practice for a number of years, although 
at the same time he did ophthalmic work at 
Moorfields and in the end gave up his general 
practice for ophthalmologic work. He was a 
surgeon at the Western Ophthalmic Hospital, 
in London, for thirty-three years. He became 
vice president of the Ophthalmological Society 
of the United Kingdom and a member of the 
council of the Oxford Ophthalmological Con- 
gress. He was essentially a clinician ; though his 
operative skill was considerable, he suggested 
that the technic of ophthalmic surgery should 
be confined to the few, in other words, that the 


practice of ophthalmology should be shared be- 
tween the ophthalmic physician and the oph- 
thalmic surgeon. 


He is well known for a fixation fork and a 
hydrophthalmoscope, which was originally de- 
vised to examine the fundus in cases of high 
myopia. He was instrumental, with the aid of 
his brother, who was an artist, in training fundus 
artists, and the first class was trained under 
his supervision. From this group developed 
the school for such training. He was perhaps best 
known in connection with investigations which 
he undertook with his brother, F. E. Batten, the 
neurologist, on heredomacular degeneration. 


ARNOLD KNAPP. 


Abstracts from Current Literature 


Epitep By Dr. 


Biochemistry 


THe Rore or Iron, Copper, ZINC, AND 
MANGANESE IN THE METABOLISM OF THE 
OcuLAR TISSUES, WITH SPECIAL REFERENCE 
TO THE Lens. F. WaArREN TAUBER and 
A. C. Krause, Am. J. Ophth. 26: 260 
(March) 1943. 


From their experiments on the eyes of cattle, 
Tauber and Krause give the following summary : 

“The results of quantitative determinations of 
iron, copper, manganese, and zinc in the ocular 
tissues are recorded. The physiologic activity of 
these elements in relation to their mechanism in 
various biologic systems and of their effect on 
ocular metabolism with special reference to lens 
is briefly discussed.” W. S. REESE. 


Conjunctiva 


CHEMOTHERAPY IN ACUTE GoNnococcaL COoN- 
junctivitis. L. K. Sweet, Am. J. Ophth. 
25: 1487 (Dec.) 1942. 

Sweet reports his observations and the results 
of treatment of 102 patients suffering from 
acute gonococcic conjunctivitis. He concludes 
that the use of sulfanilamide should be discon- 
tinued and that sulfathiazole may be toxic to 
the conjunctiva; he also claims there is little 
choice between sulfapyridine and_ sulfadiazine 
except that the latter is reported to be less toxic. 


W. S. REESE. 


M. 
(Feb.) 


PARINAUD’S OCULOGLANDULAR SYNDROME. 
A. Woop, Am. J. Ophth. 26: 141 
1943. 


Wood reports 2 cases of Parinaud’s conjunc- 
tivitis, although several laboratory tests failed 
to establish a diagnosis of the disease. In 1 
case a positive reaction for tularemia was 
obtained in an agglutination test, but subsequent 
tests gave negative results. WS. Reeser. 


STUDIES ON THE INFECTIVITY OF TRACHOMA: 
FURTHER EXPERIMENTS ON THE ANTI- 
GENICITY OF THE Virus. L. A. JULIANELLE, 
Am. J. Ophth. 26: 378 (April) 1943. 


Julianelle gives the following summary of 
further experiments on the antigenicity of the 
virus. 

“The present report records the attempts made 
to adsorb trachomatous virus on bacterial cells 
in order to render it agglutinable by ‘antisera’ 
obtained from patients, experimentally infected 
monkeys and artificially immunized monkeys 
and rabbits. Other attempts to demonstrate 


WILLIAM 


25 


“. 


ZENTMAYER 


serologic reactivity by fixation of combined anti- 
gen-antibody on collodion particles were likewise 
unsuccessful. The observations suggest that such 
sera are devoid of antiviral antibodies, thus con- 
firming the results of a previous study.” 


W. ZENTMAYER. 


Cornea and Sclera 


Virus ISOLATED FROM PEMPHIGUSLIKE KERATO- 
CONJUNCTIVITIS. E. GALLARDO and L. H. 
Harpy, Am. J. Ophth. 26: 343 (April) 1943. 

The authors give the following summary of 
their clinical and experimental study in a case 
of pemphigus-like keratoconjunctivitis : 

“1. A case of severe chronic cicatrizing kera- 
toconjunctivitis with pannus, similar in clinical 
appearance and course to ocular pemphigus, is 
described. A presumptive diagnosis of ocular 
pemphigus was made on the basis of (a) the slow 
progressive cicatrization most marked in the 
lower fornices, (b) the periods of remission, 
and (c) the absence of follicles, inclusion bodies, 
or typical pannus of trachoma. The skin and 
other mucous membranes were not involved. 

“2. A virus, designated as S virus, close to 
it not identical with vaccinia virus, was isolated 
from conjunctival scrapings during three different 
periods of exacerbation of the disease. Typical 
elementary bodies and cytoplasmic inclusions like 
those of vaccinia were found. 

“3. The possibility of a laboratory contamina- 
tion with rabbit pox or vaccinia was considered 
but could be ruled out. 

“4. The virus was isolated both by rabbit- 
cornea and mouse-brain inoculations as well as 
by inoculation of the chorioallantois of the devel- 
oping chick embryo. The close relationship to 
vaccinia virus was shown by neutralization tests 
in which vaccinia-immune serum neutralized the 
S virus and anti-S serum neutralized vaccinia 
virus. 

“5. The relationship of the virus to the kerato- 
conjunctivitis must remain an open question until 
observations on other similar cases become 
available.” W. ZENTMAYER. 
CORNEAL VASCULARIZATION PROBLEMS. DER- 

RICK Vai and K. W. Ascuer, Am. J. Ophth. 

26: 1025 (Oct.) 1943. 

This report is concerned with an extensive 
study of the corneas of 711 patients seen in the 
Nutrition Clinic in Birmingham, Ala., and in 
the outpatient clinic of the department of oph- 
thalmology of the University of Cincinnati Col- 
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lege of Medicine. Concentric collaterals are 
engorged parts of the preexistent limbal mesh- 
work. They collect blood from all limbal loops 
of one entire sector of the limbus, or a part of 
them, and return this blood from the limbus 
to the larger conjunctival veins. 

Concentric collaterals occurred in 13.3 per 
cent of patients with manifest, subclinical or 
suspected vitamin deficiency who were observed 
in the nutrition clinic. Of 69 persons observed 
in the ophthalmic clinic of the University of 
Cincinnati, almost one-half had concentric col- 
laterals. [he occurrence of engorged limbal loops 
and concentric collaterals in each group was more 
frequent in females and was distributed over all 
age periods. From these observations no rela- 
tion can be deduced between any particular type 
of vitamin deficiency and the presence of con- 
centric collaterals. Of 69 patients selected at 
random from the Cincinnati group, 37 presented 
congestion in the limbal region, 31 of whom, pre- 
dominantly females, showed typical concentric 
collaterals. The percentage of eves with concen 
tric collaterals was higher in white persons than 
in Negroes. There was no relation between the 
dietary habits and the frequency of vascular 
congestion in the limbal region. The number 
of patients showing such congestion was higher 
among persons receiving a good diet than among 
those with a poor diet. [ven the number of 
persons with both eyes affected was higher 
among the well nourished patients. 

Although in the Birmingham group, consisting 
of persons with manifest, subclinical or suspected 
vitamin deficiency, about one eighth of all patients 
observed showed concentric collaterals, in the 
Cincinnati group more than one third of all 
patients exhibited this sign. 

W. ZENTMAYER. 


GROENOUW’S CoRNEAL Dystropniy. J. O. 
Wetzer, Am. J. Ophth. 26: 1183 ( Nov.) 
1943. 

Wetzel gives the following summary : 

“Hereditary eye defects have furnished genetic 
data for many scientific investigations, thereby 
encouraging the study of such visual impairment. 
Familial nodular degeneration of the cornea is 
one of the most interesting of these conditions, 
though it has not received as much attention as 
have others which occur more commonly. 

“Three types of this condition have been postu 
lated: the circumscribed parenchymal disc dys 
trophy of Fleischer, the ‘lattice’ type of Haab 
and Dimmer, and the nodular dystrophy of 
Groenouw. 

“The introduction of the biomicroscope and 
slitlamp enabled ophthalmologists to study these 
salient characteristic of 
Groenouw’s disease is the presence of minute 
opacities in the center of the cornea, somewhat 
elevated above the level of the superficial layer 
of this structure. opacities gradually 


lesions in situ. The 


These 
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become more dense, so that if the subject lives 
long enough he becomes entirely blind. The 
cause is not known. 

“The familial incidence of this affection was 
first noted at the beginning of the present cen- 
tury by Fuchs, and extensively studied by 
Freund, who followed it through four genera- 
tions in two family lines. 

“No effective treatment has even been dis- 
covered, although various, suggested measures 
have improved the condition of individual 
patients. 

“A case report is offered and a genealogic 
chart provided showing the incidence of the 
condition in three generations of the same 
family.” W. S. REEsE. 


Experimental Pathology 


CHANGES IN MINERAL COMPOSITION OF RAT 
[LENSES WITH GALACTOSE CATARACT. P. W. 
SALIT, K. C. Swan and W. D. Paut, Am. J. 
Ophth. 25: 1482 (Dec.) 1942. 

Salit, Swan and Paul report their observa- 
tions on 461 rat lenses, of which 119 were 
normal, 186 had incomplete cataracts and 156 
complete cataracts. The cataracts were induced 
by feeding the rats relatively large amounts of 
galactose. In general the changes were similar 
to those which occur in human senile cataracts. 

W. S. REESE. 
General 


Tne VITAMINS IN OpHtTHALMOLOGY. A. J 


Barr, Am. J. Ophth. 26: 286 (March) 1943. 

Baer briefly reviews the relation of vitamins 
\, B. C, D and K to ocular disorders. He con- 
cludes that the subject is still controversial and 
that it must be investigated much further before 
the action of these substances can be properly 
evaluated. W. S. Reese. 


INTRAVENOUS PENTOTHAL SopIUM ANESTHE- 
SIA IN OpntTHALMoLocy. L. T. Post and 
Ik. N. Ropertson, Am. J. Ophth. 26: 1155 
(Nov.) 1943. 

Post and Robertson feel that pentothal sodium 
is a satisfactory anesthetic. They give the follow- 
ing summary : 

“A brief review of the literature on pentothal 
sodium anesthesia is presented along with sta- 
tistical data on 106 operations performed on eye 
patients in Barnes Hospital under this type of 
anesthesia. Following this is a discussion of the 
data. W. S. REEsE. 
General Diseases 


lFocaL INFEctTION. A, C, Woops, Am, J. Ophth. 

25: 1423 (Dec.) 1942. 

\Voods gives the history and vicissitudes of 
the theory of focal infection and, after reviewing 
several reports concludes that it is wise to con- 
tinue to search for foci of infection and to treat 
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them intelligently, and not to regard their eradi 

cation as a cure-all for endogenous ocular disease 

\V. S. REESE. 

\MAUROSIS FOLLOWING 

\. KE. Lone, 
1943. 


long reports a case of pronounced unilateral 
visual loss six days after profuse, recurrent nasal 
hemorrhage. Treatment consisted of administra 
tion of muiotic drugs and transfusions, with 
negligible immediate results but with eventual 
restoration of vision to 2— /40. The author 
liscusses the pathogenesis of the condition. 


a 


NASAL HEMORRHAGE. 
\m. J. Ophth. 26: 1179 ( Nov.) 


REESE 


\RACHNODACTYLY COMPLICATED BY DISLOCATED 
LENS AND DEATH FROM RUPTURE OF [is 
SECTING ANEURYSM OF AortTA. L. E. Etter 
and L. P. Grover, J. A. M. .\. 123: 88 (Sept. 
11) 1943. 

\ 


\ man aged 21 presented most of the physi 
ognomic characteristics of the syndrome, namely, 
bossing of the frontal eminences, prominent 
supraorbital ridges, protrusion of the upper half 
of the ears, large chin, high-arched palate, long 
slender teeth, very long hands and feet, a small 
amount of subcutaneous fat and a pronounced 
degree of muscular hypotonia with relaxation oj 
ligaments. The right eye was myopic, with a 
corrected vision of 20/30, and the lens and 
fundus were normal. Vision in the left eve was 
limited to counting fingers at 5 feet (152 cm.) 
and was corrected to 20/200. The lens was 
subluxated downward and tilted slightly back- 
ward at 12 o'clock. The lens presented peripheral 
congenital opacities. There were aortic regurg! 
tation with pronounced enlargement of the heart, 
massive hemopericardium and chronic dissect 
ing aneurysm of the ascending aorta, with acute, 
fatal rupture into the pericardial sac. The article 


is illustrated \V. ZENTMAYER 


Injuries 
"ROCEDURES AND APPLIANCES THAT .\RE HELP 
FUL IN TREATING INDUSTRIAL OCULAR 


INyurtEs. W. B. Ciark, m. |. Ophth. 26: 
1054 (Oct.) 1943. 


Clark has found the Mueller shield, now made 
of plastic, of advantage in the treatment of burns 
of the eve. It separates the bulbar and_ the 
palpebral conjunctiva and prevents the formation 
of symblepharon ; it protects the damaged cornea 
from the conjunctival surface of the lids, which is 
also usually damaged in cases of chemical burn. 
It not only prevents but has corrected cicatricial 
ectropion that followed a burn of the lids. The 
author’s method of using the shield is described. 

\ suture for closing corneal and scleral lacera- 
tions is described. Corresponding sutures are 
placed parallel with the wound on each side, and 
the two ends are tied across the wound. 


W. ZENTMAYER. 


() 





PHTHALMOLOGY 


MEASURING EyE FLASH FROM AR¢ 


\V ELDING. 
\. E. Kinsey, D. G. CoGAn and P. DriInKeER, 
J). A. M. A. 123: 403 (Oct. 16) 1943. 


The authors’ purpose in the present study 
was to derive a practical rule whereby one can 
estimate in terms of time, intensity of radiation 
and distance the safety of any exposure to a 
welding arc. 

In order to make the data readily applicable 
to operating conditions, an ordinary \Veston 
photographic light meter was calibrated in foot 
candles and used as a measure of 
The intensity of the radiations varied three- 
told or fourfold from moment to moment, so 
that it was necessary to estimate the average 
intensity throughout the period of exposure. 
lhe average meter reading, expressed in foot 
candles, multiplied by the duration of exposure, 
given in minutes, is used as an “exposure” 
coefficient, or time-intensity factor. The units 
thus become foot candle—minutes. 


dosage. 


A light meter calibrated in foot candles was 
found to give an adequate, although arbitrary, 
measure of the doses of radiation from electric 
welding arcs which produce ocular injury. The 
exposures to such ares necessary to produce 
minimal ocular signs and symptoms in rabbits, 
dogs and human beings have been measured. -\s 
to time of exposure and intensity of radiation, a 
minimum standard of safety for men in_ the 
neighborhood of electric welding ares has been 
recommended as one-tenth that required to pro- 
duce minimal ocular effects. 


W. ZENTMAYER. 


PEACETIME 
PROBLEM OF 
\. I. Pokrowsky. Vestnik 


INTRAOCULAR TOREIGN BOopbIES IN 
AND IN WARTIME AND THE 
THEIR REMOVAL. 
()ftal. 22: 5, 1943. 

(One hundred and twenty-five cases of perforat 
ing injuries to the eye in wartime and as many 


cases of industrial injuries to the eyes in peacetime 


served as the material for this paper. In all 
cases the presence of the foreign body in the 
eve was confirmed by roentgenographic exam 


nation. 


lhe intraocular foreign bodies of prewar times 
were magnetic in about 85 per cent of cases, 
while those of wartime were magnetic in only 
about 45 per cent of cases. The second character- 
istic feature of intraocular foreign bodies of 
wartime was their size. Small, light weight 
foreign bodies were predominant, and the ratio 
to the large foreign bodies of civilian life was 
about 2:1. Third, the intraocular foreign bodies 
of wartime were frequently multiple. Double 
perforations of the eveball were also more fre- 
quent in war injuries than in industrial trauma. 
The foreign body was usually removed within the 
first week after injury in cases of industrial 
accidents, while in cases of war injuries the body 
was not removed for three to ten weeks because 
of the frequent delay in military hospitals and 
the transportation problems. 
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Pokrowsky stresses the importance of early 
removal of intraocular foreign bodies in order 
to prevent their encapsulation and to avert 
inflammation of the eveball. Removal of intra 
ocular foreign bodies in peacetime was performed 
with the electromagnet by the anterior route in 
about 82 per cent of cases, while in wartime 
good results were obtained by this method in 
64 per cent of cases. The method of choice for 
the removal of intraocular foreign bodies during 
the war was the diascleral posterior route. The 
Comberg-Baltin prosthesis for localization of 
the foreign body was used and ts considered to be 
most adequate. peration by the posterior route 
frequently prevented exacerbation of the inflam 
matory process and entanglement of the foreign 
body in the ciliary processes, and recovery was 
more rapid than with operation by the anterior 
route. 

Pokrowsky usually applied prophylactic dia 
thermocoagulation before the scleral incision for 
prevention of consequent retinal detachment and 
intraocular hemorrhages. Careful and detailed 
localization is important because the majority 
of the intraocular foreign bodies are nonmag- 
netic. (). SITCHEVSKA. 


Neurology 


CHRONIC OPHTHALMOPLEGIA [EXTERNA. L. 
Facin, Am. J. Ophth. 25: 968 ( Aug.) 1942. 


Fagin classifies the causes of chronic external 
ophthalmoplegia and reports a case of chronic 
progressive ophthalmoplegia externa, due pre- 
sumably to nuclear sclerosis. W. S. REEsE. 


Retina and Optic Nerve 


ANGIOMATOSIS RETINAE (VON Hipper—LINDAU 
DISEASE): REPORT ON A GENEALOGIC TREE. 
W. RumpBaur, Klin. Monatsbl. f. 
106: 168 (keb.) 1941. 

Five members of a family presented symptoms 
of angiomatosis of the retina, and 6 of 15 other 
members of the same family had anomalies of 
other parts of the body, such as tumor of the 
pancreas, complicated by angiomatosis retinae in 
l case and by diabetes in another, and 1 had a 
tumor of the brain. Three other members had 
lesions of an allied nature: One had juvenile 


Augenh. 
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presclerosis with retinal angiomatosis; | colo- 
boma of the iris, microphthalmos and detective 
speech, and another, microcephalus and idiocy. 
Members of four generations were examined. 

The first 5 patients mentioned presented 
angiomatosis of the retina in different stages, 
varying from the prodromal phase without angi- 
omatous nodules in 1 patient to partial degenera- 
tion of the retina with rapid decrease of function 
in another. The last-named patient was the 
second to present the nodule behind the retina. 

In the fifth patient recovery occurred in one 
eye, but in the other the process terminated in 
detachment of the retina. The case is proof of the 
synchronous occurrence in the same patient of 
the benign form of the disease in one eve and 
of the malignant form in the other. The condi- 
tion, furthermore, was complicated by an 
adenoma of the pancreas; the tumor had re- 
mained without recurrence for fifteen years, after 
having been reduced in size by removal of a 
specimen for biopsy. 

Observation of the patients led Rumbaur to 
express the belief that the vascular changes are 
primary and that the angiomatous nodules form 
secondarily at the junction, or anastomosis, of 
arteries and diseased veins. So-called isolated 
angiomatous nodules arise from fine capillaries, 
which cannot be observed with the ophthal- 
moscope; they may be enlarged capillaroglo- 
meruli, as described by Czermak, von Hippel 
and other investigators. 

In the fourth patient the retinal angiomatosis 
healed spontaneously. The fifth patient may have 
had a similar recovery in the one eye, for 
“empty,” pale nodules were observed. Their 
presence permits the conclusion that the prog- 
nosis of retinal angiomatosis 1s not always un- 
iavorable. The von Hippel—Lindau syndrome is 
due to specific hereditary factors. 

The author undertook treatment of some of 
his patients, a satisfactory result being obtained 
with diathermy, in some instances. In 1 patient 
he attacked the nodule directly with the dia- 
thermy needle, destroying it with coagulation. 
lle produced healing of numerous secondary 
changes in the retina by coagulation of a large 
angiomatous nodule. In this manner the tumor 
could be reduced in size by operation and smaller 


nodules be made to disappear. kK J. Storr 
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Color Photographs of External Lesions of the 
Eye. Dr. A. LLoyp MorcGan, Toronto. 
Corneoscleral Sutures. MeCut 

Locu, Toronto. 


Dr. R. J. P. 


The use of sutures to close the corneal incision 
in Operations for cataract is steadily increasing. 
The chief argument against their use 1s_ the 
trauma inflicted by their insertion, which adds a 
danger to the operation greater than the benefits 
from. their The sutures 
inserted in the cornea without great difficulty o1 


obtained use. can be 
It is the passage of the needle through 
the scleral tissue that involves danger of rupture 


of the zonule or disturbance of the vitreous. In 


danger. 


this paper is described a method by which this 
danger may be avoided. Two or more silk loops 
are inserted in the scleral tissue before the section 
is made; these loops are used later to draw the 
sclerocorneal sutures into position. 

The technic was illustrated by diagrams and 
colored moving pictures of two operations. 


Sulfonamide Compounds in Treatment of Local 
Ocular Conditions. Dr. \tson I. BRacey, 
New York. 

The results obtained in 568 cases of acute and 
chronic conjunctivitis treated with sulfathiazole, 
sulfadiazine, sulfapyrazine, sulfamethazine and 
penicillin in the form of oimtments are reported. 

The sulfonamide compounds were used in 5 
per cent concentration in 25 per cent anhydrous 
wool fat and 75 per cent petrolatum. Penicillin 
sodium, barium and calcium were em 
a concentration equivalent to 250 or 


salts otf 
ployed in 
500 Florey units per gram in a_ water-soluble 
hase. Treatment was administered every four 
hours 

Some cases of individual sensitivity occurred 
with sulfathiazole, but the disturbance cleared up 
when one of the other drugs was substituted. 
The majority of the patients were from the Van 
derbilt Clinic and Letchworth Village, Thiells, 
XN. \ 

cute Conjunctivitis (126 cases ).—The organ 


ost commonly encountered were Staphy- 


Dr. W. L. 


dy 
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lococcus aureus, the pneumococcus and the in- 
fluenza bacillus. 

Nearly all the preparations of the sulfonamide 
compounds gave good results. The acute staphy- 
lococcie conjunctivitis was the most resistant. 
Results, however, in cases of this infection were 
better with sulfonamide therapy than with the 
usual treatment (1 per cent silver nitrate and a 
1: 5,000 concentration of mereuric Oxyeyanide ). 
There was a tendency for the condition to become 
chronic with use of the agents last mentioned. 


Catarrhal Conjunctivitis.—Chronic 
conjunctivitis, always a therapeutic problem, was 
best controlled by local use of sulfathiazole, pro- 
vided treatment 
curred with its 


Chronic 


was continuous. Relapses oc 
Sometimes a 


change to a ditterent sulfonamide compound had 


discontinuance. 
a pronounced effect. \When cultures of staphy- 
lococcus were obtained during the use of sulf- 
athiazole, penicillin was remarkably effective ; it 
is perhaps the drug of choice. There were 4 cases 
of therapeutic failure. Sulfathiazole was more 
effective than penicillin against the diplobacilli. 
In treatment of chronic =mem- 
branous conjunctivitis results with any of the 


streptococcic 


drugs were disappointing. In the cases of pneu- 
mocoecic infection both sulfathiazole and_peni- 
cillin were effective. 
Chronic Blepharitis.—In 24 cases sulfathiazole 
was used, in 9 of which there was recurrence. 
Treatment with one of the other drugs was then 
employed in these cases. The staphylococcus and 
diplobacillus were the organisms most commonly 
seen. Sodium sulfadiazine appeared to give bet- 


ter results than sulfathiazole. Penicillin was the 


most effective against the staphylococcus. 
DISCUSSION 


Dr. W.W. Wricut, Toronto: Can Dr. Braley 
state whether local application of the sulfonamide 
compounds in the eye is likely to set up any sen- 
‘itivity, so that internal administration for a 
serious condition, such as pneumonia, would be 
contraindicated ? stated 


that ophthalmologists should not use the sulfon- 


Some internists have 
amide drugs as freely as they do 


IR, New 


only 1 case to illustrate that point. 


York: J 


\ woman was 


\Ltson E. BRALEY, have 


sensitized to sulfathiazole. She had been given 
local treatment with sulfathiazole, as a result of 
which severe sensitivity to the drug developed ; 
oral administration of sulfathiazole was followed 
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by an infection of the palate. She had had a 
severe reaction, it is true. Whether or not she 
was sensitized by local use of the compound [ am 
not sure. She was also sensitive to sulfadiazine, 
which was given orally. I then used sulface 
timide, and she responded well. Certainly, with 
the choice of sulfonamide compounds available, 
| see no reason that they cannot be used locally. 
There are plenty of other sulfonamide drugs for 
treatment of pneumonia. There is no. direct 
carry-over from sulfathiazole to sulfacetimide, 
for the two substances have a different principle. 
Primary Tumors of the Lacrimal Gland. Dk. 
J. A. MaAcMILLaAN, Montreal. 


Three cases are reported. Two of these were 
instances of adenocarcinoma of the cylindroma 
type, in beth of which females were affected. 
One of these patients was 30 and the other 64 
vears of age. In each case the tumor was re- 
moved—in the first three vears, and in the 
second four months, after the appearance of the 
first sign, proptosis. In the second case there 
was local recurrence, with extensive removal of 
the overlying bone, one year after the original 
removal of the growth. In both cases roentgen 
and radium therapy was employed, and death 
occurred from intracranial extension eight years 
alter the first appearance of the proptosis. The 
third case was one of mixed cell tumor in a man 
aged 29. The gland was removed four months 
after the first sign, proptosis. Seven months 
later there was a recurrence in the orbit, and a 
second operation was performed, with incomplete 
removal. Permission for exenteration of the 
orbital contents was refused. The patient is at 
present receiving roentgen therapy. The term 
“mixed tumor’ should be reserved for the 
growths with mixed cell types and should not be 
applied to those which show only columns of epi- 
thelial cells with a tendency to form glands. Such 
a tumor should be called cylindroma, or adeno- 
carcinoma of the cylindroma type. In cases of 
proptosis in which the presence of a tumor is 
suspected or cannot be excluded, the orbit should 


_ be explored early, when complete removal may be 


accomplished. 
Microscopic slides of the tumors and cell types 
in the 3 cases were presented. 


Ophthalmologic Research in the Royal Cana- 
dian Navy. SuRGEON Captain C. H. Best 
and SURGEON CoMMANDER LT). Y. SOLANDT. 
The first problem involving vision of officers 

and ratings in the Royal Canadian Navy to be 

attacked by the research group was concerned 
with the lighting at night of instruments, charts 
and the like. Studies revealed that a certain wave- 
length at the red end of the spectrum was the most 
desirable, and, after trials at sea, it was formally 
adopted for lighting by the Royal Canadian Navy. 

The Royal Navy and the United States Navy 

subsequently utilized a similar system of lighting. 
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\ new color vision lantern for the naval 
service has been devised and officially adopted. 
\. modification of the Hecht adaptometer for 
tests of night vision is now in service. Glassless 
eye shields for protection against winds of high 
velocity have been devised and accepted by the 
naval services. The fitting of glasses and other 
problems have been studied by ophthalmologists 
and opticians attached to the research group. 

These various activities were briefly reported. 
Orthoptics in Aviation. SQUADRON [FADER 

Joun V. V. Nicnoris, R.C.A.F. 

(rthoptic training has considerable value for 
a small, but fairly definite, group of carefully 
selected patients. Its value is limited to those 
who have an imbalance of the ocular muscles 
sufficient to disturb their stability of fusion and 
the dependability of their stereopsis, and who 
have not compensated for this deficiency by the 
development of accurate monocular depth per- 
ception. 


Technic of Enucleation of the Eye, with Im- 
plantation of a Prothesis. Dr. \\. \. 
WriGut, Toronto. 


The following points in the technic of the 
operation of enucleation were stressed: (1) use 
of local anesthesia whenever possible ; (2) under- 
mining and preservation of as much of the con- 
junctiva as possible and the placing of an iden- 
tifving black silk suture above and below the 
margin of the conjunctiva; (3) use of a snare 
instead of scissors for severance of the optic nerve 
and vessels, the instrument being best introduced 
at the nasal side of the eye; (+) deep placement 
of oblique mattress catgut sutures, instead of 
the more common purse string suture, around 
and 8 mm. behind the edge of Tenon’s capsule ; 
(5) use of a suitable prothesis, preferably a solid, 
pure glass ball 16 to 18 mm. in diameter, and 
(6) importance of a pressure bandage, made 
of fluffed-up gauze, completely covered by ad- 
hesive plaster and left in place for four or five 
days. 


Relation of Ariboflavinosis and Circumcorneal 
Vascularization as Observed in the Navy. 
SURGEON COMMANDER FE. A. Amos, R.C. 
N.V.R. 

A short review and an analysis of the litera- 
ture were presented. The difference between 
the nutritional and the ophthalmic viewpoint was 
stressed. The work done on this subject in 
the Royal Canadian Navy was reviewed. 

I believe that circumcorneal vascularization 
alone is not pathognomonic of vitamin deficiency, 
and may be due to several causes, but that 
circumcorneal vascularization in conjunction 
with photophobia, lacrimation and some impair- 
ment of visual acuity and in the absence of 
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errors of refraction or muscular imbalances 1s 
an ocular syndrome which responds readily to 
riboflavin therapy. This opinion is based on 
the results for 3,725 men of binocular microscopic 
examination with slit lamp illumination. A sub- 
jective history was always taken, and 383 of the 
men were given riboflavin orally. 
DISCUSSION 
SQUADRON 


LEADER JOHN V. V. NICHOLLS, 


R.C.A.F.: IT was much attracted by the presenta- 
tion of this problem by Surgeon Commander 
\mos. He has been conservative in his treat- 


ment, and [| think wisely, in view of the dis- 
crepancy of opinion concerning the causal rela- 
tion of ariboflavinosis and corneal vasculariza- 
tion. Group Captain Tisdale and I have a series 
of 52 patients, whom we divided into two groups. 
One, an experimental group of 32 men, was 
given 10 mg. of riboflavin daily. The other, the 
control group, of 19 men, did not receive any 
riboflavin. They were examined at the beginning 
of the experiment and, again, two months later. 
In the experimental group, the condition of 
45.4 per cent of the men was unchanged at the 
end of two months’ administration of riboflavin ; 
that of 24.2 per cent was worse and that of 27.3 
per cent was better. With respect to the con- 
trol group, who were at sea, the state of 36.8 
per cent was unchanged, as compared with 
45.4 per cent of the experimental group ; the con- 
dition of 46 per cent was worse, as compared 
with 24 per cent of the experimental group, 
and that of 26 per cent was better, as compared 
with 27 per cent of the experimental group. 
This series is small, but the figures show that in 
this particular group the administration of ribo- 
flavin had no effect on the corneal vascularization. 


Importance of Adequate Clinical Records for 
Genetic Analysis of Hereditary Diseases 
of the Eye. Dr. Mapce THurtow MACKLIN, 
London, Ontario. 


The importance of heredity in diseases of the 
eye was briefly reviewed. The part played by 
the ophthalmologist in obtaining adequate his- 
tories for analysis by trained geneticists was 
discussed, and the type of family history which 
is desirable was outlined. The following points 
should be noted in history taking: relationship 
of the parents of the patient ; presence or absence 
of the disease in other members of the family ; 
number of brothers and sisters of the patient: 
ages of the siblings and whether they are 
affected; age of onset of the disease in the 
various members of the family; variations in 
the manifestations of the disease in different 
members of the family, and any other related 
disease processes occurring in the family. 

Clinical records illustrated the value of ade- 
quate histories and the uselessness of incomplete 
records. 


OPHTHALMOLOG) 


Retinal Arterial Tension Associated with 
Epilepsy. Dr. G. A. Stuart RAMsey and 
Dr. Happow M. Keiti, Montreal. 


Some observers have asserted that epileptic 
patients show, even .between attacks, more vari- 
ability in pressure in the retinal arteries than in 
the systemic arteries. They also contended that 
removal of the carotid body tends to stabilize this 
pressure, and at a higher level. In some cases 
this stabilization brings about cure or improve- 
ment. 

In an evaluation of these statements, 96 epi- 
leptic patients and 43 control subjects were 
studied. Tonoscopic examinations were made, 
both by the instrumental method and by the 
technic of Baillart. 

The results agreed in the main with those of 
other observers, but some differences were noted. 
There was a greater average variability in pres- 
sure in the retinal arteries in epileptic than in 
control subjects, but individual control subjects 
showed as great variability as any of the epileptic 
patients. 

After removal of the carotid body in the epi- 
leptic patients the variability did not decrease 
permanently, and though the tension in_ the 
retinal arteries tended to remain higher for 
some time after the operation, it returned to its 
preoperative level in about six months. 


Amaurosis Caused by Blastocytoma of the 
Adrenal Gland. Dr. Corin A. CAMPBELL, 
Toronto. 


Blastocytoma, or neurocytoma, of the adrenal, 
once classified as sarcoma, occurs in young 
children, is highly malignant and is of interest 
to ophthalmology in that the first diagnostic signs 
are usually in and about the eyes. Metastases 
early attack the cranial bones and the orbit, 
causing hemorrhagic discoloration of the eyelids, 
ptosis, proptosis, loss of vision and swellings on 
the bones of the skull. Fever, “rheumatic” pains 
and anemia are usual. 

In the case presented, the first cranial symptom 
was loss of vision, progressing to amaurosis in 
about ten days, before the appearance of local 
orbital or fundic changes of any kind. 


Colored Moving Pictures of Plastic Surgical 
Procedures on the Eye. Major J. P. Gu- 
HOOLY, R.C.A.M.C., Ottawa, Ontario. 

Moving pictures of operations for correction of 
strabismus and ptosis and blepharoplasty were 
shown. It was emphasized that plastic surgery of 
the eye should remain in the field of ophthal- 
mology and should be the responsibility of the 
ophthalmic surgeon. 

The literature was reviewed ; 3 additional cases, 
from the Hospital for Sick Children, Toronto, 
were recorded, and an autopsy report, by per- 
mission of Dr. I. H. Erb, was given. 
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Recurrence of Fibrosarcoma of the Orbit Seven 
Years After Removal: Results of Roentgen 
Irradiation. Dr. \prAnHAM L. KORNZWEIG 
(by invitation). 


A woman aged 35 was first seen in February 
1935 with exophthalmos and ptosis of the left 
eve with pain. The condition had become pro- 
gressively worse during the preceding two years. 
A large encapsulated growth was observed to be 
attached to the orbital wall in the region of the 
sphenoid fissure and was removed. The patho- 
logic diagnosis was fibrosarcoma of low grade 
malignancy. 

The patient did well until August 1942, when 
she noticed gradual ptosis of the left eve, with 
diminishing vision and diplopia on upward gaze. 
In February 1943 a tentative diagnosis of recur- 
rence of the fibrosarcoma was made, and exenter- 
ation of the orbital contents was advised. \When 
the patient refused, twenty-nine roentgen ray 
treatments were given over a period of fifty days, 
with a total dose of 5,400 r in air, equally divided 
above, below and to the right and left sides of 
the orbit. 


Ikxophthalmos, the amount of which measured 
21 mm. in the left eye, as compared with 18 mm. 
in the right eye, gradually diminished. On May 
12 the amount measured 18 mm. in each eye. 
On September 13 enophthalmos developed, the 
amount measuring 16 mm. in the left eye and 
18 mm. in the right eye. Ocular motility, which 
was limited in all directions before treatment, had 
improved almost to normal. Vision in the left 
eye, which was 20/50 at first, diminished to 
20/200 and then improved to 20/70. There were 
dermatitis around the left eve and swelling and 
redness of the conjunctiva. All the cilia and 
the hair of the eyebrow fell out. The retina was 
mottled in the macular region, and the optic 
disk was pale. Today, eight months after treat 
ment, the tumor seems to have disappeared. 


DISCUSSION 


Dr. JosepH LavaL: The case which Dr. 
Kornzweig presented reminds me of a similar 
case of a voung woman whom I first saw nine 
and a half vears ago, when she was 12 years old. 
\ small mass, about the size of a large pea was 
present at the upper inner angle of the left 
orbit. The skin over it was freely movable. 
Roentgenographic examination and clinical and 
laboratory tests revealed nothing abnormal. The 
mass was removed, with the use of local anes- 
thesia, but | was sure that some of the tumor 
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was left behind, deep in the orbit. Microscopic 
examination showed that the growth was cellular, 
with many mitotic figures. It was not fibrous, 
as was the tumor Dr. Kornzweig described. The 
diagnosis was myxosarcoma. 

The girl received roentgen therapy at Memorial 
Hospital. Thirteen treatments, of 300 r each, 
were given over a period of four weeks. The 
result was good. There has been no recurrence 
in nine and a half years. She has loss of the 
eyebrows and lashes, a cataract and diminution 
in tearing, but the cosmetic result is much 
better than that of exenteration. It is important 
to remember that sarcoma is amenable to treat- 
ment with roentgen rays; the tumor does not 
have to be a lymphosarcoma. 


Anomalies of Fusion Associated with Anisei- 
konia: A Preliminary Report. Miss Epna 
IKNAUBER (by invitation). 


Thirty-five patients with anomalies of fusion 
were selected for special study when ordinary 
fusion training methods failed to relieve their 
symptoms or to improve their ability to coordi- 
nate. Eighty-five per cent of these patients had 
exophoria or exotropia. Headache, photophobia 
and discomfort in reading were the most frequent 
symptoms ; diplopia, car sickness and dislike ot 
moving objects were less common. There was no 
constant relation between the amount or kind of 
refractive error and the muscular imbalance. 
()rthoptic treatment was given for four weeks to 
four months, with no improvement in the range 
of fusion. Only 1 patient acquired greater powers 
of convergence. 

Each patient was found to have aniseikonia, 
the difference in the relative size of the two 
retinal images varying from 0.75 to 5 per cent 
and being about equally divided between the 
vertical and the horizontal meridians. The ex- 
aminations were made at the New York Eye and 
Kar Infirmary. 

Two cases are reported in which correction of 
the aniseikonia gave relief from the subjective 
symptoms, without any change in the basic 
muscular deviations for 6 meter and for 33 centi- 
meter distances. In 1 case the exotropia of 30 
prism diopters for distances beyond 6 meters be- 
came an exophoria of 14 prism diopters after the 
patient wore the correcting eikonic lenses. 

Some of the patients wearing these correcting 
lenses are still receiving fusion training and are 
improving in functional ability, with fewer sub- 
jective symptoms. Others have had such reliet 
that they have not returned for further treatment. 
This improvement seems to indicate a place for 
the correction of aniseikonia in the treatment of 
fusion anomalies which do not respond to ordi- 
nary orthoptic measures. 


DISCUSSION 


Dr. HUNTER H. RoMAINE (by invitation): | 
am unable to report having obtained any “cures” 
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similar to those Miss Knauber has described 
during the short time in which [| have been treat- 
ing patients with clinical aniseikonia. The 
greatest problem presented by patients with 
muscular imbalance involves the stabilization of 
fixation. Correction of aniseikonia strengthens 
fusion, but it is exceedingly difficult to get a 
satisfactory result in a purely subjective examina 
tion, when fixation is difficult and fusion is im 
perfect as the result of a motor anomaly. Sensi 
tivity to the test is usually poor, and variations in 
the results are great. The only way by which 
these factors may be overcome is by repeated 
examination, with correction of as much anise 
konia as possible at each successive test. [Eco- 
nomically this has its disadvantages. Correction 
of aniseikonia may aid in the treatment of selected 
patients with motor anomalies, but one should 
not depend on it to the exclusion of other methods 
f therapy. 


OPHTHALMOLOG) 


Pupillographic Studies: I. Pupillary Reactions 
of the Seemingly Unaffected Eye in Clini- 
cally Unilateral Simple Glaucoma; Pupil- 
lographic Contributions to the Diagnosis 
of Glaucoma in the Preclinical Stage. Dr. 
Orro LOWENSTEIN (by invitation) and Dr. 
Mark J]. SCHOENBERG. 


This paper will be published in full, with dis- 
cussion, 1n a later issue of the .\RCHIVES 


Treatment of Glaucoma. |r. l’vul CHANDLER, 
Boston (by invitation ). 
This paper will be published in full. with dis- 
cussion, in a later issue of the .\RCHIVES 


Diagnostic Value of Monocular Occlusion. Dr. 
KENNETH Roper and Dr. Ropert E. BAN 
Non, Hanover, N. HH. (by invitation ) 


Chis paper will be published in full it 
issue of the ARCHIVES 


a later 
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Correspondence 


BINOCULAR REFRACTION WITH CROSS 
CYLINDER TECHNIC 


To the Editor: —Major H. Saul Sugar, in his 
article “Binocular Refraction with Cross Cylin 
der ‘Techmic,” published in the January issue 
(ArcH. Oputit. 31: 34, 1944), states that “many 
persons who wear corrective lenses the prescrip- 
tion for which has been determined by accurate 
monocular refraction and who do not have abnor 
mal lateral or vertical phorias are uncomfortable 
during binocular vision.” He then asserts that 
“the trouble is due to changes in the axes of the 
evlinders when both eyes are used together for 
distant vision and during convergence accommo- 
dation.” 

mn page 37 he further states that the principle 
of “spherical equivalents” is important in_ the 
obtaining of comfortable binocular vision in cases 
of anisometropia. This statement is followed by 
a brief résumé of the principle of spherical equiv- 
alents and the rule for the reduction of the cylin- 
der. 

Refractionists have long known that in cases 
both of high and of moderately high astigmatism 
the patient may experience both monocular or 
binocular confusion when first wearing the cor 
rection and that approximately the same visual 
acuity may be obtained by reduction of the cylin 
dric correction one-half if such confusion occurs. 
In other words, as stated by J. T. Maxwell (Out- 
line of Ocular Refraction, Omaha, Medical Pub 
lishing Co., 1937, page 160): \dd 
algebraically to the spherical component one half 
the ditference between the full cylindrical correc- 
tion and the reduced cylinder ‘chosen’.” 

So far so good, but Major Sugar then pro 
ceeds to cite + cases in which the patient would 
not accept corrections determined by monocular 
refraction. tle apparently ignores the obvious 
anisometropic aspects of these corrections at the 
reading level and states that the patients were 
all made comfortable by use of the rule of spheri- 
cal equivalents and reduction of the cylinders. 
There should be some discussion of the implica 
tions of this important statement. 

Despite the fact that Major Sugar’s introduc- 
tory sentences state that “‘in many persons who 
wear corrective lenses the prescription for which 
has been determined by accurate monocular 
refraction and who do not have abnormal lateral 
or vertical phorias are uncomfortable during 
binocular vision,” in 3 of the 4 cases cited severe 
vertical heterophoria was manifested and in the 
remaining case lateral heterophoria prism base 
out was induced at the reading level. 

I shall consider the cases in order: 

CaAsrE 1.—Private FE. W., aged 23. 
was as follows: 


Correction 


di 


Right eye: 
axis 100. 

Left Eve: 
axis 90. 

This prescription caused severe discomfort 
binocularly! Why indeed should it not? At the 
reading level (10 mm. below the optical center, 
and probably 12 mm. below as determined by 
mirror reflection by the Univis Lens Company ) 
this prescription has an induced vertical hetero- 
phoria of 1.25 prism diopters. 


2.75 D. sph. 2.00 D. evt. 


1.50 D. sph. > +.0.25 D. cyl. 


What this prescription obviously calls for is 
not a reduction in the sphere-cylinder combina- 
tion by the use of the rule of spherical equiva- 
lents (as these cylinders are not high) but the 
addition of a “slabbed-off prism” of 1.25 diopters 
base up for the right eye, to get rid of the ani- 
sometropia at the reading level ; either that or the 
prescription of two pairs of glasses, one of which, 
the reading pair, has dropped optical centers. 

Too often it is wrongly asserted that a patient 
can tolerate a vertical imbalance of 1 degree of 
prism at the reading level. This is untrue, since 
fusional amplitude is often nonexistent in the 
vertical meridian and an uncorrected or induced 
vertical imbalance is a frequent source of discom- 
fort and is a resort to aniseikonic explanations, 
which are often illusory, unless a disparity of 
over 2 D. in the lenses for the two eyes exists. 

In Major Sugar’s preferred “reduced” correc- 
tion of —2.25 D. sph. +- 1.00 D. cyl., axis 
100 from the —2.75 D. sph. ~ + 2.00 D. 
evl., axis 100 estimated by monocular refrac- 
tion, the reduction of the + 2.00 D. cylinder to a 

1.00 1D. cylinder does not affect the vertical 
heterophoria since the former has no_ vertical 
power, although the change of a —2.75 D. 
sphere to a 2.25 D. sphere diminishes the 
induced vertical heterophoria at the reading level 
to 0.75 degree of prism base up, an amount 
which conceivably might be tolerated. Obviously, 
any increase in comfort obtained by a change in 
the prescription to 2.25 D. sph. + 1.00 
1). cyl., axis 100 could result not from “adjust- 
ment” in the optical midpoint but from reduction 
of the induced vertical heterophoria 50 per cent. 

Case 2.—Private ]. D. W., aged 21. Correc- 
tion was as follows: 

Right Eye: —- 4.00 D. sph. 
axis 110. 

Left Eye: 
axis 9O. 

Here, at the reading level, there is an imbalance 
of 3.5 prism diopters, and a “slabbed-off” prism 
of 3 diopters base up is needed for the right eye. 
rather than a reduction in cylinder! The recor- 
rection to — 3.00 D. sph. > + 1.25 D. cyl., axis 
100 reduces the imbalance to 2.25 diopters of 


‘ 


+ 2.75 D. cyl.. 


—0.50 D. sph. + 1.00 D. eyl.. 


M 
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prism base up for the right eve at the reading 
level, which is still an intolerable amount. 

Case 3.—Private G. W. A.., 
tion was as follows: 


aged 28. Correc- 


Right Eye: + 4.00 D. sph. ~ + 1.00 D. eyl., 
axis 95, 

Left Kye: + 3.00 D. sph. > + 3.25 D. cyl., 
axis 75. 


There are at the reading level a vertical im- 
balance of 1 degree of prism base up and a 
lateral imbalance of 1.5 degrees of prism base 
out. Major Sugar’s reduction of this prescription 
to + 2.25 D. sph. ~ + 1.00 D. cyl., axis 95 elimi- 
nates one half, but not all, of the prism base out. 
If the tonic action of the ciliary muscle is allowed 
for, there is no optical reason why a + 3.25 D. 
cylinder cannot be tolerated by a patient with 
hyperopic astigmatism provided that, in a sub- 
jective check, the spherical value determined 
retinoscopically is “fogged” by the addition of a 

0.75 sph. lens and the amount of astigmatism, 
similarly determined, is checked subjectively and 
verified by cross cylinder technic for amount and 
aXis. 

Case 4+.—Private B. 
tion was as follows: 

Right Eye: + 1.50 D. sph., axis 90 [sic]. 

Left Eve: 2.50 D. sph. + 3.50 D. cvl., 
axis 105. 


B. 1., aged 20. Correc- 


Again, there is vertical heterophoria of 2 
diopters of prism at the reading level, and for 
the leit eye the prescription calls for a “‘slabbed- 
off” prism of 2 diopters base up for comfort at 
the reading level. 

In 3 of the 4 cases cited in Major Sugar’s 
interesting paper, a severe vertical induced 
heterophoria is present at the reading level in an 
intolerable amount and there obviously would be 
discomfort. In no case does the author mention 
the presence of this induced heterophoria at 10 
mm. below the optical center, nor does he state 
that the optician “slabbed off” or dropped the 
optical centers in the glasses given the patients. 

In all + cases cited the author resorted to the 
principle of spherical equivalents (used when 
monocular or binocular confusion is encountered 
in the initial use of a high cylinder). It is not 
understandable how an optician, in grinding 
these lenses, could fail to “slab off” a prism, or. 
on the other hand, could fail to grind two pairs 
of glasses, one with the optical centers coincident 
with the geometric centers and another, a read 
ing pair, with the optical centers lowered. It 
seems unnecessary for one to look far afield in 
seeking an explanation of the discomfort suffered 
by these patients in binocular vision. One need 
not postulate either a change in the axis of 
astigmatism for near vision as compared with 
that for far vision or invoke the principle of 
spherical equivalents to reduce the power of the 
evlinder. Since the indiscriminate cutting of 
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cylinders is a device not to be recommended, it 
follows that if a patient can accept a high cylinder 
without confusion in monocular vision and has no 
induced heterophoria in binocular vision, there is 
neither physiologic or psychologic reason why he 
should suffer discomfort. If, however, vertical 
heterophoria is present at the reading level, this 
must be eliminated either by “slabbing oft” the 
prism or by some other method, such as decentra- 
tion, which of course leaves uncorrected prisms 
base up or base down in the field for distance, 
Further, if such obvious factors as a dominant or 
a nondominant eve can be disregarded in the 4 
cases cited by Major Sugar, the cause of the dis- 
comfort in at least 3 of the 4 cases cited obviously 
was due to discomfort in near vision, due to an 
induced, uncerrected and intolerable vertical 
heterophoria, correctable either by the use of 
a “slabbed-off” prism (which the patient can 
easily be educated to use) or by the use of two 
pairs of glasses, one for distance and one for 
reading. 

Huca O'Neitr, M.D., Santa 


2122 North Main Street. 


\na. Calif, 


lo the Editor:—-In the article “Binocular 
Refraction with Cross Cylinder Technic,” in the 
January issue (ARcH. OpntH. 31: 34, 1944), 
Major H. Saul Sugar champions the concept 
of “spherical equivalents” in dealing with aniso- 
metropia requiring a refraction in cases of high 
evlinder correction. 

Ordinarily, in the effort to secure minimal 
blur, the eye with a high cylinder error tends 
to utilize this device by focusing for the inter- 
focal circle. If the static error is + 2.00 D. cyl., 
axis 9O, the active eye accommodates 1 D. and 
thus converts its correction to — 1.00 D. sph. = 

2.00 1). cyl., axis 90. Even with cycloplegia 
some refractionists not infrequently correct for 
a confusion disk rather than for a point of focus 
if their routine is first to determine the sphere 
that gives the best vision and then to add the 
weakest acceptable cylinder. On the other hand, 
refractionists who consider the correct adjust- 
ment for astigmatism of paramount import, and 
who check the correctness of the cylinder by the 
Lancaster dials before dealing with the spherical 
correction, are logically less likely to make this 
error. 

In an emmetropic eye the addition of a + 0.50 
1). cross cylinder reduces visual acuity of 20 20 
to that of 20/25 or 20/30. In the one instance 
in which Sugar gives the corrected vision before 
and after application of the “spherical equiva- 
lent,” the addition of the + 0.50 D. cross evlinder 
caused this expected reduction in acuity. 


Sugar discusses ably the rationale of changes 
in the power and axis of high cylinders from the 
cycloplegic to the posteycloplegic state. He fails 
evlinder 


to explain why, once the correct 
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has been determined, it may cause discomfort. 
In all the cases cited in which the substitution of 
the “spherical equivalent” made the patient more 
comfortable, the power in the vertical meridians 
of the two lenses was made thereby less divergent, 
and it was simply this reduction in the differen- 
tial prismatic action of the lenses that accounted 
for the subjective improvement. The same re- 
sult can be successfully achieved by other means, 
such as by incorporation of prismatic compensa- 
tion in the lower half of one lens, without impair- 
ment of the visual acuity of either eye or the 
sacrifice of binocular vision. 


COMMANDER JAMES E. L&BENSOHN (MC), 
i... 
To the :ditor:—Commander J. KE. Leben- 


“Bin 
ocular Refraction with Cross Cylinder Technic,” 
points out that the substitution of the “spherical 
equivalent” made the patient more comfortable 
simply by the reduction in the differential pris- 
matic action of the lenses. I should like to 
point out that the subjective examination is 
carried out with the trial lenses centered before 
the eves and the test chart at a distance of 6 


sohn, in discussing my recent paper on 


meters. 
prismatic effect of the lenses. 
use of prismatic compensation was not under dis 
cussion in this particular paper, I should like to 


Under such circumstances there is no 
Although the 


indicate here that it is my practice to compensate 
for vertical prismatic difference at the reading 
point, but this is done in addition to the use of 
the “spherical equivalent.” 

The method used is as follows: The ditter- 
ence in the dioptric value of the two lenses in 
the 90 degree meridian is multiplied by 0.1 
prism diopter per diopter for each 8 mm. of 
usual vertical displacement, according to Pren- 
tice’s rule. If the prismatic difference is less than 
2 prism diopters, one lens is ground with a lower 
portion of fused higher index glass to give 
prism base down in one lens. In plus lenses 
the prism is applied base down before the more 
ametropic eye, and in minus lenses, before the 
less ametropic eye. If the prismatic difference 
is more than 2 prism diopters, one lens is ground 
by slab-off technic to give prism base up in 
one lens. Here the prism is applied to the more 
ametropic eye in the case of minus lenses and 
to the less ametropic eve in the case of plus 
lenses. 


Mayor H. S. SuGaAR, Medical Corps, Army of 
the United States. 


Book Reviews 


Trabajos publicados en 1942. Ii. \rruga. Pp. 
50, with illustrations. Barcelona, Spain, 1942. 
In 1942 Arruga published eight articles, which 
he has collected in a booklet of fifty pages. 
The with 
surgical instruments which the author has con- 
tributed to ophthalmology. 


first article deals some of the 
The circular saws, 
first recommended by Gomez Marquez for per- 
foration of the bone in dacryocystorhinostomy, 
The author's 
forceps for intracapsular cataract extraction have 
heen modified, with incorporation of features 


are again advocated by Arruga. 


which have been found useful in forceps devised 
previously by other surgeons. With the original 
Arruga forceps, in grasping the capsule of the 
lens, one not infrequently picked up the iris at 
the same time. In the new forceps this possibility 


of grasping the iris has been eliminated by round- 
ing the part of the jaws of the forceps which come 
in contact with the posterior surface of the iris. 
With the original Arruga forceps, when the 
capsule of the lens was grasped by the jaws of 
the forceps, the upper part of the iris was some- 
times also grasped by the blades of the forceps, 


which were in close apposition. In_ the 
forceps the blades are not in apposition any- 
where except at the biting jaws, and there is no 
danger of grasping the iris. A Dimitry type of 
suction syringe for cataract extraction is also 
presented. 


new 


\rruga has three articles on retinal detach- 
ment, two of which repeat what he has main- 
tained in previous publications about the surgical 
treatment of retinal detachment. In the third 
article he states that retinal detachment cannot 
take place unless the retina is altered. The 
amount of retinal deterioration determines the 
prognosis—the more pronounced the changes in 
the retina the worse the prognosis. The forma- 
tion of a rent in the retina seems, according 
to the author, to be the chief cause of the pro- 
duction of a retinal detachment. .\rruga con- 
siders that the framework of the retina is formed 
by the retinal blood vessels and the fibers of 
the optic nerve and that this framework de- 
termines the shape of the rent. 

In the cure of retinal detachment by operation, 
Arruga states that the membrane which is active 
in the production of chorioretinal adhesions and 





270 ARCHIVES OF 


subretinal fluid is the 
choroid, the retina having only a passive role. 

\rruga advocates daily injections of vitamin C 
after cataract extraction and claims to have ob 
tained a decrease of 20 per cent in the incidence 
of postoperative hemorrhage with this treatment. 

The obliteration of the canaliculi with the 
galvanocautery had a favorable influence in 5 
cases of conjunctivitis sicca. 

Color photography of the fundus with the use 
of the Nordenson apparatus, to which a Zeiss 
camera is adapted, is described by the author. 


the resorption of the 


In | case of absolute glaucoma in which a 
Lagrange operation was followed by an expulsive 
hemorrhage, the author practiced an opticociliary 
neurotomy. With this procedure the hemorrhage 
was stopped, and the eye was preserved without 
its hecoming atrophic. 

RAMON CASTROVIEJO. 
The Human Eye in Anatomical Transparencies. 
I°xplanatory text by Peter C. Kronfeld, M.D. 
\natomical Transparencies by Gladys Me- 


Hugh. Historical Appendix by Stephen L. 
Polvak, M.D. Price, $6.50. Pp. 99. Roch 
ester, N. Y.: Bausch & Lomb Press, 1943. 


The first part of the book consists of a topo 
graphic atlas of the eve and orbit in which a 
new and elaborate technic is applied to a three 
dimensional presentation of the gross anatomy 
of this region. .\s a result of studies on cadaver 
preparations and fresh specimens, the artist, Miss 
(sladvs McHugh, presents the anatomic relations 
in a sequence of 16 instructive colored drawings 
printed on transparent material. They are taken 
partly from preparations of anatomic layers and 
partly from arbitrary dissections of 
varving thickness. The transparencies are twice 


slices of 


the size of the adult eye and represent surface 
and posterior views of sections on a frontal and 
on a temporal plane. The diagrammatic simplifi- 
cation is carried out to the irreducible. 

The descriptive text accompanying the atlas 
constitutes the second part of the book and jis 
written by Dr. Peter C. Kronfeld. It is outstand- 
ing for teaching purposes as a-clear and concise 
presentation of a complex subject. The small 
black and white plates illustrating this section of 
the book are reproductions of the colored plates 
with the addition of numerous labels. Because 
of their small size, the number of inscriptions 
and the lack of contrast, they do not compare 
well with the text in lucidity. The topographic 
section is preceded by a brief systematic anatomy 
of the eye condensed to 35 pages, with 10 large 
black and white diagrams, and constitutes a 
modern concept of the fundamentals of ocular 
anatomy. 

The third, and last, part, by Dr. Stephen L. 
Polyak, will attract the interest of the advanced 
reader, whereas the first two parts are devoted 
to the student. The roots of ophthalmology are 
traced to ancient Greek and Arabian medicine 
and the subsequent development of early [uro- 
pean optics. Black and white reproductions of 
diagrams taken from ancient literature will appeal 
to the historical interest of the reader. 

Students who do not have the opportunity to 
perform actual dissections will profit greatly from 
the use of this book in the study of ocular 
anatomy. ‘The transparencies will facilitate the 
understanding of some of the intricate anatomi 
relations. It is difficult to decide, however, to 
what extent the study of anatomy can be sim- 
plified for the medical student without inter- 
ference with his active participation in the process 
of learning 


L. von SALLMANN 


Notice 


BIELSCHOWSKY’S “LECTURES ON MOTOR 
ANOMALIES OF THE EYES” 
AVAILABLE 


“Motor Anomalies of the Eyes,” by Prof. 
\lfred Bielschowsky, formerly of the University 
of Breslau, Germany, and later of Dartmouth 
Medical School, is now ready for distribution. 


This book contains four lectures) which 


delivered by 


wert 
Professor Bielschowsky 
Dartmouth and which were 
published in the ArcHives in 1934 and 1933 


was on the statf at 


The book was prepared because of the many 


requests for reprints of the lectures 
$1.50 postpaid. 


while he 


It sells for 
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Directory of Ophthalmologic Societies * 


INTERNATIONAL 


INTERNATIONAL ASSOCIATION FOR PREVENTION 
or BLINDNESS 

President: Dr. P. Bailliart, 66 Boulevard Saint-Michel, 
Paris, 6°, France. 

Secretary-General: Prof. M. Van Duyse, Université de 
Gand, Gand, Prov. Ostflandern, Belgium. 

All correspondence should be addressed to the Secre 
tariat, 66 Boulevard Saint-Michel, Paris, 6°, France. 

CONGRESS 


INTERNATIONAL OPHTHALMOLOGK 


President: Prof. Nordenson, Serafimerlasarettet, Stock- 
holm, Sweden. 

Secretary: Dr. Ehlers, Jerbanenegade 41, 
Denmark. 


Copenhagen, 
INTERNATIONAL ORGANIZATION AGAINST TRACHOMA 


President: Dr. A. F. MacCallan, 17 
London, England. 


Horseferry Rd., 


PAN-AMERICAN OPHTHALMOLOGY 


CONGRESS OF 


President: Dr. Harry S. Gradle, 58 E. Washington St., 


Chicago 
Executive Secretaries: 


Dr. Conrad Berens, 35 E. 70th 


St.. New York. Dr. M. E. Alvaro, 1511 Rua Con 
solacao, Sao Paulo, Brazil. 
FOREIGN 
\_L-INDIA OPHTHALMOLOGICAL SOCIETY 
President: Dr. B. K. Narayan Rao, Minto Ophthalmic 


Hospital, Bangalore. 
Secretary: Dr. G. Zachariah, Flitcham, Marshall’s Rd., 
Madras. 


MepicaL ASSOCIATION, SECTION 


ON OPHTHALMOLOGY 
President: Dr. W. Clark Souter, 9 Albyn PI., Aberdeen, 
Scotland. 
Secretary: Dr. 


London, W. 1. 


BRITISH 


Frederick Ridley, 12 Wimpole St., 


CHENGTU OPHTHALMOLOGICAL SOCIETY 


Dr. Eugene Chan. 
Secretary: Dr. K. S. Sun. 
Place: Eye, Ear, Nose and 


China. 


President 


Vhroat Hospital, Chengtu, 


CHINESE OPHTHALMOLOGY SOCIETY 


Presdient: Dr. C. H. Chou, 363 Avenue Haig, Shanghai. 

Secretary: Dr. F. S. Tsang, 221 Foochow Rd., Shanghai. 

OPHTHALMOLOGICAL SOCIETY 

OF PEIPING 

President: Dr. H. T. Pi, 
lege, Peiping. 

Secretary: Dr. C. K. 
Peiping. 

Place: Peiping Union Medical College, Peiping 
Last Friday of each month. 


CHINESI 
Peiping Union Medical Col 
Lin, 180 Hsi-Lo-yen Chienmeng, 


Time: 


GERMAN OPHTHALMOLOGICAL SOCIETY 
President: Prof. W. Lohlein, Berlin. 
Secretary: Prof. E. Engelking, Heidelberg. 
* Secretaries of societies are requested to furnish the 
information necessary to make this list complete and 
keep it up to date. 


HUNGARIAN OPHTHALMOLOGICAL SOCIETY 


President: Prof. I. Imre, Budapest. 

\ssistant Secretary: Dr. Stephen de Grosz, University 
Eye Hospital, Mariautca 39, Budapest. 

\ll correspondence should be addressed to the Assistant 
Secretary. 

MIDLAND OPHTHALMOLOGICAL SOCIETY 

President: Dr. W. Niccol, 4 College Green, Gloucester, 
England. 

Secretary: Mr. T. Harrison 
Birmingham 3, England. 

Place: Birmingham and Midland Eye Hospital. 


Butler, 61 Newhall St., 


NORTH OF SOCIETY 


President: Dr. A. MacRae, 6 Jesmond Rd., Newcastle 
upon-Tyne, England. 

Secretary: Dr. Percival J. 
Sheffield 10, England. 

Place: Manchester, Bradford, Leeds, Newcastle-upon- 
Tyne, Liverpool and Sheffield, in rotation. Time: 
October to April. 


ENGLAND OPHTHALMOLOGICAL 


Hay, 350 Glossop Rd., 


OPHTHALMOLOGICAL SOCIETY OF AUSTRALIA 


President: Dr. A. 
Sydney. 
Secretary 


James Flynn, 135 Macquarie St., 


Dr. D. Williams, 193 Macquarie St., Sydney. 


OPHTHALMOLOGICAL SOCIETY OF EGypt 
President: Prof. Dr. Mohammed Mahfouz Bey, Govern- 
ment Hospital, Alexandria. 
Secretary: Dr. Mohammed Khalil, 4 Baehler St., Cairo. 
All correspondence should be addressed to the secretary, 
Dr. Mohammed Khalil. 


OPHTHALMOLOGICAL SOCIETY Of 
Unitep Kincpom 


Butler, 61 


THE 

President: Mr. T. Harrison Newhall St., 
Birmingham 3, England. 

Secretary: Mr. L. H. Savin, 7 Queen St., London, W. 
1, England. 


OPHTHALMOLOGY Society OF BOMBAY 
President: Dr. D. D. 
Bombay 4, India. 
Secretary: Dr. H. D. Dastur, Dadar, Bombay 14, India. 
Place: H. B. A. Free Ophthalmic Hospital, Parel, 
Bombay 12. Time: First Friday of every month. 


Sathaye, 127 Girgaum Rd., 


OxFORD OPHTHALMOLOGICAL CONGRESS 


Master: Mr. P. G. Doyne, 60 Queen Anne St., London, 
W. 1, England. 

Secretary-Treasurer: Dr. F. A. Anderson, 12 St. John’s 
Hill, Shrewsbury, England. 

Place: Oxford, England. Time: July 8-9, 1943. 


PALESTINE OPHTHALMOLOGICAL SOCIETY 
President: Dr. Arieh Feigenbaum, Abyssinian St. 15 

Jerusalem. 
Secretary: Dr. E. 


Sinai, Tel Aviv. 


Society 
Waly 


PoLIsH OPHTHALMOLOGICAI 

President: Dr. W. Kapuscinski, 2 
Poznan. 

Secretary: Dr. J. 


Batorego, 


Sobanski, Lindley’a 4, Warsaw. 


Place: Lindley’a 4. Warsaw. 
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Royat Society OF MEDICINE, SECTION OF 
OPHTHALMOLOGY 
President: Col. F. A. 
W. 1, England. 
Secretary: Dr. Harold Ridley, 60 Queen 
London, W. 1, England. 


Juler, 96 Harley St., London, 


Anne St., 


SAo Pauto Socrety oF OPHTHALMOLOGY 
President: Dr. W. Belfort Mattos, Caixa Postal, 4086, 
Sao Paulo, Brazil. 
Secretary: Dr. Silvio de Almeida Toledo, Enfermaria 
Santa Luzia, Santa Casa de Misericordia, Cesario 
Motta, St. 112, Sao Paulo, Brazil. 


SocreEDAD ARGENTINA DE OFTALMOLOGIA 


Chairman: Dr. Jorge Malbran, Buenos Aires. 


Secretary: Dr. Benito Just Tiscornia, Santa Fe 1171, 


Buenos Aires. 


SocreDAD OFTALMOLOGIA DEL LITORAL, 
ROSARIO (ARGENTINA) 


President: Prof. Dr. Carlos Weskamp, Laprida 1159, 
Kosario. 
Secretary: Dr. Juan M. Vila Ortiz, Cordoba 1433, 


Rosario. 

Place: Rosario. Time: Last Saturday of every month, 
April to November, inclusive. All correspondence 
should be addressed to the President 


OPHTHALMOLOGIA E OTo-RHINO 
LLARYNGOLOGIA DA BAHIA 


SOCIEDADE DI 


President Dr. Theonilo Amorim, Barra Avenida, 


Bahia, Brazil. 
Dr. Adroaldo de Alencar, Brazil. 
All correspondence should be addressed to the President 


Secretary: 


SocretA OFTALMOLOGICA ITALIANA 


’ 


Prof. Dott. Giuseppe Ovio, Ophthalmologicai 
University of Rome, Rome. 

Prof. Dott 
ilo, 1, Rome. 


President 
Clini 
Epimaco Leonardi, Via del 


secretary 





SocriEtEe FRANCAISE D'OPHTALMOLOGII 


secretary: Dr. René Onfray, 6 Avenue de la Mott: 


Picquet, Paris, 7' 


SWEDISH OPHTHALMOLOGISTS 


Prot. K. G. Ploman, Stockholm. 
Secretary: Dr. K. O. 


Ill tr., Stockholm, S6 


SOCIETY OI 
Py lent : 
resident: 


Granstrom, S6dermalmstorg 4 


Tet Aviv OPHTHALMOLOGICAL SOCIETY 


Presiaent: Dr. D. Arieh-Friedman, 96 Allenby St., Tel 


Aviv, Palestine 
Secretary: Dr. Sadger Max, 9 Bialik St., Tel Aviv, 
Palestine. 
NATIONAL 
AMERICAN MEDICAL ASSOCIATION, SCIENTIFI( 
ASSEMBLY, SECTION ON OPHTHALMOLOG\ 
Chairman: Dr. Conrad Berens, 35 F. 70th St., New 


York City 


Secretary: Dr. R. J. Masters, 23 E. Ohio St., Indian 
apolis 
Place: Chicago. Time: June 12-16, 1944 





OPHTHALMOLOGS$ 


“AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY, SECTION ON OPHTHALMOLOGY p 
President: Dr. Lawrence T. Post, Metropolitan Bldg., 
St. Louis. , Si 
President-Elect: Dr. Gordon B. New, Mayo Clinie, 
Rochester, Minn. 
Executive Secretary-Treasurer: Dr. William L. 
dict, 101-lst Ave. Bldg., Rochester, Minn. 


Bene- 


: P 
AMERICAN OPHTHALMOLOGICAL SOCIETY 
President: Dr. John Green, 3720 Washington Ave., St. S 
Louis. 
Secretary-Treasurer: Dr. Walter S. Atkinson, 129 Pp 
Clinton St., Watertown, N. Y. 
Place: Hot Springs, Va. Time: May 29-31, 1944. 
ASSOCIATION FOR RESEARCH IN OPHTHALMOLOGY, INc 
Chairman: Dr. Frederick C. Cordes, 384 Post St., San 7 
Francisco. 
Secretary-Treasurer: Major Brittain F. Payne, School R 
of Aviation Medicine, Randolph Field, Texas. : 
CANADIAN MEDICAL ASSOCIATION, SECTION ON I 
OPrpHTHALMOLOGY 
President: Dr. Alexander E. MacDonald, 170 St. Georg: 
St., Toronto. 
Secretary-Treasurer: Dr. L. J. Sebert, 170 St. George 
St., Toronto. 
I 
CANADIAN OPHTHALMOLOGICAL SOCIETY S 


President: Dr. R. Evatt Mathers, 34% Morris St. 
Halifax, N. S. E 
Secretary-Treasurer: Dr. Kenneth B. Johnston, Suite | 
1509 Sherbrooke St. W., Montreal. 


Place: Halifax, N. S. Time: Aug. 4-5, 1944 
NATIONAL SOCIETY FOR THE PREVENTION OF 
BLINDNESS 
‘ 
President: Mr. Mason H. Bigelow, 1790 Broadway, ; 
New York. 
Secretary: Miss Regina E. Schneider, 1790 Broadway, 
New York. 
I-xecutive Director: Mrs. Eleanor Brown Merrill, 1790 
Broadway, New York. 
( 


SECTIONAL 
\CADEMY OF MEDICINE OF NORTHERN NEW JERSEY, 
SecTION ON Eye, Ear, Nose AND THROAT 


President: Dr. N. Zwaifler, 46 Wilbur Ave., Newark 


Secretary: Dr. William F. Keim Jr., 25 Roseville Ave., 


Newark. 
Place: 91 Lincoln Park South, Newark. Time: 8:45 
p. m., second Monday of each month, October to May 


WISCONSIN SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 


J. Friend, 425 E. Grand Ave., Beloit, 


CENTRAI 


President: Dr. L. 
Wis 

Secretary: Dr. G. L. 
Marshfield 


McCormick, 626 S. Central Ave., 


New ENGLAND OPHTHALMOLOGICAL SOCIETY 


President: Dr. Paul A. Chandler, 5 Bay State Rd., 
Boston 

Secretary-Treasurer: Dr. 
St., Boston. 

Place: Massachusetts 
Charles St., 


} 


Merrill J. King, 264 Beacon 
Eye and Ear Infirmary, 243 


Joston. Time: 8 p. m., third Tuesday of 


each month from November to April, inclusive. 
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Paciric Coast OtTo-OPHTHALMOLOGICAL SOCIETY 


President: Dr. D. H. O’Rourke, 1612 Tremont PI., 
Denver. 

Secretary-Treasurer: Dr. C. 
St., San Francisco. 


Allen Dickey, 450 Sutter 


Pucet SoUND ACADEMY OF OPHTHALMOLOGY 
AND OTo-LARYNGOLOGY 


President: Dr. L. L. McCoy, 1317 Marion St., Seattle, 
Wash. 

Secretary-Treasurer: Dr. 
Bldg., Seattle. 

Place: Seattle or Tacoma, Wash. Time: Third Tues 
day of each month except June, July and August. 


3arton E. Peden, 301 Stimson 


Rock River VALLEY Eye, EAr, NOSE AND 


THROAT SOCIETY 

President: Dr. J. Sheldon Clark, 27 E. Stephenson St., 
Freeport, III. 

Secretary-Treasurer: Dr. Harry R. Warner, 321 W. 
State St., Rockford, Ill. 

Place: Rockford, Ill., or Janesville or Beloit, Wis. 
Time: Third Tuesday of each month from October 
to April, inclusive. 

SAGINAW VALLEY ACADEMY OF OPHTHALMOLOGY 

AND OTOLARYNGOLOGY 


President: Dr. M. H. Pike, Midland, Mich. 

Secretary-Treasurer: Dr. R. H. Criswell, 407 Phoenix 
Bldg., Bay City, Mich. 

Place: Saginaw or Bay City, Mich. Time: Second 
Tuesday of each month, except July and August. 


Sioux VALLEY Eye AND Ear ACADEMY 


President: Dr. J. C. Decker, 515 Francis Bldg., Sioux 
City, Iowa. 

Secretary-Treasurer: Dr. J. E. 
Bidg., Sioux City, Iowa. 


Dvorak, 408 Davidson 


SouTHERN MeEpDICAL ASSOCIATION, SECTION ON EYE, 
Ear, NOSE AND THROAT 
Chairman: Dr. John H. Burleson, 414 Navarro St., 
San Antonio, Texas. 
Secretary: Dr. J. W. 
Greenville, S. C. 


Jervey Jr., 101 Church St., 


SoUTHWESTERN ACADEMY OF Eye, Ear, NOsE 
AND THROAT 
President: Dr. H. L. Brehmer, 221 W. Central Ave., 
Albuquerque, N. Mex. 
Secretary: Dr. A. E. Cruthirds, 1011 Professional Bldg. 
Phoenix, Ariz. 


STERN MICHIGAN TRIOLOGICAL SOCIETY 


President: Dr. W. M 
sidg., Battle Creek. 

Secretary-Treasurer: Dr. 
igan Ave., Battle Creek 

Time: Last Thursday of September, October, Novem 
ber, March, April and May. 


SOUTH WI! 


Dodge, 716 First National Bank 


Kenneth Lowe, 25 W. Mich- 


WeEsTERN PENNSYLVANIA Eye, Ear, NOSE AND 


THROAT SOCIETY 
President: Dr. Rav Parker, 218 Franklin St., Johnston, 
Pa. 
Secretary-Treasurer: Dr. J. 


Nat'l Bank Bldg., DuBois 


McClure Tyson, Deposit 


STATE 
ARKANSAS STATE Mepicat Society, Eye, Ear, 
NOSE AND THROAT SECTION 
President: Dr. Raymond C. Cook, 701 Main St., Little 
Rock, 
Secretary: Dr. K. W. Cosgrove, Urquhart Bldg., Little 
Rock. 


CoLorADO OPHTHALMOLOGICAL SOCIETY 


President: Dr. C. A. Ringle, 912-9th Ave., Greeley. 

Secretary: Dr. W. A. Ohmart, 1102 Republic Bldg., 
Denver. 

Place: University Club, Denver. Time: 7:30 p. m., 
third Saturday of each month, October to May, in- 
clusive. 


Connecticut STATE MEDICAL Society, SECTION ON 
Eye, Ear, Nosk AND THROAT 


President: Dr. F. L. Phillips, 405 Temple St., New 
Haven. 

Secretary-Treasurer: Dr. W. H. 
St., Stamford, Conn. 


Turnley, 1 Atlantic 


Eye, Ear, Nose AND THROAT CLUB OF GEORGIA 
President: Dr. E. N. Maner, 247 Bull St., Savannah. 
Secretary-Treasurer:: Dr. C. K. 

Walnut St., Macon. 


McLaughlin, 567 


INDIANA ACADEMY OF OPHTHALMOLOGY AND 
Oro-LARYNGOLOGY 
President: Dr. F. McK. Ruby, Union City. 
Secretary: Dr. Edwin W. Dyar Jr., 23 E. 
Indianapolis. 
French Lick. 


Ohio St., 


Place: Time: First Wednesday in April. 
Iowa ACADEMY OF OPHTHALMOLOGY AND 
Otro-LARYNGOLOGY 


President: Dr. J. K. Von Lackum, 117-3d St. S. E., 
Cedar Rapids. 

Secretary-Treasurer: Dr. B. M. Merkel, 604 Locust St. 
Des Moines. 


|LLOUISIANA-MISSISSIPPI OPHTHALMOLOGICAL AND 
OTOLARYNGOLOGICAL SOCIETY 


President: Dr. Val H. Fuchs, 200 Carondelet St., New 
Orleans. 

Secretary-Treasurer: Dr. Edley H. Jones, 1301 Wash 
ington St., Vicksburg, Miss. 


MiIcHIGAN StTaTE Mepicat Society, SECTION OF 
OPHTHALMOLOGY AND OTOLARYNGOLOGY 


Chairman: Dr. Robert H. 
Ave., Battle Creek. 
Secretary: Dr. R. G. 

Rapids. 


Fraser, 25 W. Michigan 


Laird, 114 Fulton St., Grand 


MINNESOTA ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 
President: Dr. George E. McGeary, 920 Medical Arts 
Bldg., Minneapolis. 


Secretary: Dr. William A. Kennedy, 372 St. Peter St., 
St. Pai. 
Time: Second Friday of each month from October to 


Mav. 





OTo-OPHTHALM( 


208 N. 


LOGY 


\MIONTANA ACADEMY OF 


President: Dr. William Morrison, Broadway, 
Billings, Mont. 
Secretary: Dr. Fritz D 


Great Falls. 


Hurd, 309 Medical Arts Bldg., 


ACADEMY OF Of} 
()TOI 


esident: Dr. W. 


Bldg., Omaha 


BRASKA HTHALMOLOGY 


ARY NGOLOGY 


Howard Morrison, 1500 Medical 
\rts 
Peterson, 1307 N St.. 


Secretary-Treasurer: Dr. John 


NeW JERSEY STATE MEDICAL SOCIETY, SECTION 
OPHTHALMOLOGY, OTOLOGY AND 


RHINOLARYNGOLOGY 


31 Lincoln Park, Ne 
410 Haddon 


; 
Valk 


Failing, 


Meyer, 


Chairman: Dr B. E. 


Secretary: Dr. George 


Camden. 


Society, Eye, Ea 
SECTION 


w YORK 

NOSE 
iirman Dr. James | Mi 
Bide., Watertown 


Secretary: Dr. Harold J. Joy, 
? 


rE MEDICAI 
AND THROAT 


} 


STA 


Askill, 508 Woolwort! 


S“Vracuse 


NortH CAROLINA Eye, 
SOCIETY 


Wolfe, 102 N. Elm St 


THROAT 


President: Dr. Hugh C 
(Greensboro. 


Dr. Vanderbilt I 
\V inston-Salem 


Secretary Couch, 


‘ 
\ 


OPHTHALMOLOG\ 
OGY 


ACADI 
Oro-] 


MY OF 
ARYNGOI 


DAKOTA 
AND 
esident: Dr. T. W. 


Bismarck. 


RTH 


405 Broadway, 


Buckingham, 


Secretary-Treasurer: Dr. F. L. Wicks, 516-6th St., 
, lley City. 
OREGON ACADEMY OF OPHTHALMOLOGY AND 


Oro-L 


Neely, 


ARYNGOLOGY 


1020 S. W 


President: Dr 
Portland. 
Secretary-Treasurer: Dr. 


Taylor St., Portland. 


Paul Taylor St 


Lewis Jordon, 1020 S. W 


Samaritan Hospital, Portland Time 


Third Tuesday of each month 


t lace Good 


OPHTHALMOLOGICAL AND 
SOCIETY 


ISLAND 
()TOLOGICAI 

\cting President: Dr. N. 
man St., Providence. 


RHODE 


Darrell Harvey, 112 Water 


Secretary-Treasurer: Dr. Linley C. Happ, 124 Water 


man St., Providence. 


P| Rhode Island Medical Society Library, Provi- 


riace 
lence. Time: 8:30 p. m., second Thursday in 
October, December, February and April 
SoutH CAROLINA SOCIETY OF OPHTHALMOLOG\ 
AND OTOLARYNGOLOGY 
President: Dr. J. L. Sanders, 222 N. Main St., Green- 


ville. 
Secretary: Dr. J. H. 
Florence. 


Stokes, 125 W. 


Cheves_ St.., 





HTHALMOLOGY 


ACADEMY OF OPHTHALMOL 


[TENNESSEE i 
OTOLARYNGOLOGY 


Pr 
President: Dr. Wesley Wilkerson, 700 Church St., Se 
Nashville. 
Secretary-Treasurer: Dr. W. D. Stinson, 124 Physicians PI 
and Surgeons Bldg., Memphis 
XAS OPHTHALMOLOGICAL AND Orto-lLARYN GICAI 
SOCIETY 
President: Dr. F. H. Rosebrough, 603 Nava St 
San Antonio. | P 
Secretary: Dr. M. K. McCullough, 1717 Pacific Ave., | 
Dallas. st 
UTAH OPHTHALMOLOGICAL Sov 
President: Dr. R. B. Maw, 699 E. Sout! ( e, Salt 
Lake City. 
Secretary-Treasurer: Dr. Charles Rugg 1120 


Boston Bldg., Salt Lake City | 
Place: University Club, Salt Lake City me: 7:00 Dp 
m., third Monday of each month > 
S 
VIRGINIA Society OF OtTo-LARYNGOL< 
p 
OPHTHALMOLOGY : 
President: Dr. Mortimer H. Williams, 30!. Franklin 
Rd. S. W., Roanoke. 
Secretary-Treasurer: Dr. Meade Edmunds, 34 Franklin 
St., Petersburg I 
Wrest VirGINIA STate MEpDu ASSOCIATION, EYE, ¢ 
Ear, Nos—E AND THROAT SECTION 
resident: Dr. George Traugh, 309 Clevelar Ave., } 
Fairmont 
Secretary: Dr. Welch England, 621! Market St 


Parkersburg 
LOCAL 


\CADEMY OF OPHTHALMOLOGY AN 
OTOLARYNGOLOGY 


\ KRON 


‘resident: Dr. E. L. Mather, 39 S. Main St 


Ohto 


\kron, 


Secretary-Treasurer: Dr. V. ( National 


Bank Bldg., Akron, Ohio 


Malloy ~ 


lime: First Monday in January, March, May and 
November. 
ATLANTA Eve, EAR, NOSE AND THROAT SOCIETY 


President: Dr. B. M. Cline, 153 Peachtree St. N. E., 


\tlanta, Ga. 


\cting Secretary: Dr. A. V. Hallum, 478 Peachtree 
St. N. E., Atlanta, Ga 
Place: Grady Hospital. Time: 6:00 p. m., Mon 


lay of each month, from October to May 


MEDICAL SOCIETY, 
OPHTHALMOLOGY 


SECTION 


BALTIMORE 


Chairman: Dr. Ernst Bodenheimer, 1212 | Pr. 
Baltimore. 

Secretary: Dr. Thomas R. 
St., Baltimore. 


Medical and Chirurgical Faculty, 


1laW 


O’Rourk, 104 W. Madison 


Place: 211 Cathedral 


St. Time: 8:30 p. m., fourth Thursday of each 
month from October to March. 
BIRMINGHAM Eye, Ear, NosE AND THROAT CLUB 


President: Each member, in alphabetical order 
Secretary: Dr. Luther E. Wilson, 919 Woodward Bldg., 
Birmingham, Ala. 


Place: Tutwiler Hotel. Time: 6:30 p. m., second 


luesday of each month, September to May, inclusive. 








DIREC 


BROOKLYN OPHTHALMOLOGICAL SOCIETY 


President: Dr. William B. Agan, 1 Nevins St., Brooklyn. 

Secretary-Treasurer: Dr. Benjamin C. 
New York Ave., Brooklyn. 

Place: Kings County Medical Society Bldg., 1313 Bed- 
ford Ave. Time: Third Thursday in February, April, 
May, October and December. 


Rosenthal, 140 


l BUFFALO OPHTHALMOLOGIC CLUB 
| President: Dr. Walter F. King, 519 Delaware Ave., 
Buffalo. 
Secretary-Treasurer: Dr. Sheldon B. Freeman, 196 
Linwood Ave., Buffalo. 
Time: Second Thursday of each month. 
CHATTANOOGA SOCIETY OF OPHTHALMOLOGY AND 


OTOLARYNGOLOGY 


President: Each member, in alphabetical order. 

Secretary: Dr. Douglas Chamberlain, 
Bank Bldg., Chattanooga, Tenn. 

Place: Mountain City Club. Time: Second Thursday 
of each month from September to May. 


Chattanooga 


CHIcAGO OPHTHALMOLOGICAL SOCIETY 
President: Dr. Vernon M. Leech, 55 E. Washington 
St., Chicago. 
Secretary: Dr. W. A. Mann, 30 N. Michigan Ave., 
Chicago. 
Place: Chicago Towers Club, 505 N. Michigan Ave. 


Time: Third Monday of each month from October 


to May. 
CINCINNATI GENERAL HospIraL OPHTHALMOLOGY 
STAFF 
Chairman: Dr. D. T. Vail, 441 Vine St., Cincinnati 


Secretary: Dr. A. A. Levin, 441 Vine St., 
Place: Cincinnati General Hospital. Time: 7:45 p. m., 
third Friday of each month except June, July and 


Cincinnati. 


\ugust. 
CLEVELAND OPHTHALMOLOGICAL CLUB 
Chairman: Dr. Shandor Monson, 1621 Euclid Ave., 
Cleveland. 
Secretary: Dr. Carl Ellenberger, 14805 Detroit Ave., 


Cleveland. 
lime: Second Tuesday in October, December, February 
and April. 


COLLEGE OF PHYSICIANS, PHILADELPHIA, SECTION 


ON OPHTHALMOLOGY 
Chairman It \\ S Reese, 1901 Walnut St., 
Philadelphia 
Clerk: Dr. George J Kelly, 37 6S. 20th i. 


Philadelphia 
Time: Third Thursday of every month from October 
to April, inclusive. 
COLUMBUS OPHTHALMOLOGICAL AND OTO- 
LARYNGOLOGICAL SOCIETY 


Chairman: Dr. H. D. 
Columbus, Ohio. 


Emswiler, 370 E. Town St., 


Secretary-Treasurer : 
St., Columbus, Ohio. 
Place: The Neil House. 


of each month. 


Dr. D. G. Sanor, 206 E. State 


Time: 6 p. m., first Monday 


LOR) 


Corpus Curist1 Eye, Ear, Nose AN! 
THROAT SOCIETY 


Dr. Arthur Padillo, 414 Medical Proies- 
sional Bldg., Corpus Christi, Texas. 
Secretary: Dr. Edgar G. Mathis, 815 

Bldg., Corpus Christi, Texas. 
lime: Second Friday of 
May. 


Chairman: 


Medical Arts 


ach month from October to 


Dattas ACADEMY OF OPHTHALMOLOGY AN 
OrtTo-LARYNGOLOGY 


Dr. Abell Hardin, Medical 
Dallas, Texas. 

Secretary: Dr. Ruby K. 
Dallas, Texas. 

Dallas Athletic Club. Time: 6:30 p. m., first 

Tuesday of each month from October to June. The 

November, January and March meetings are devoted 

to clinical work. 


President : Arts | 


Daniel, Medical Arts Bid 


Place: 


Des Mornes ACADEMY OF OPHTHALMOLOG) 
OTOLARYNGOLOGY 
President: Dr. H. C. 604 
Moines, Lowa. 
Secretary-Treasurer: Dr. 
St., Des Moines, Iowa. 
Time: 7:45 p. m., third Monday of every month from 
September to May. 


AND 


Schmitz, Locust St., Des 


3yron M. Merkel, 604 Locust 


DetrRoir OPHTHALMOLOGICAL CLUE 


Chairman: Dr. Howell L. Begle, 2730 E. Jefferson 
Ave., Detroit. 
Secretary: Dr. C. W. Lepard, 1025 David Whitney 


Bldg., Detroit. 


lime: 6:30 p. m., first Wednesday of each month, 
November through April. 
DerTROIT OPHTHALMOLOGICAL SOCIETY 


President: Dr. 
Detroit. 

Secretary: Dr. Leland F. Carter, 1553 Woodward Ave., 
Detroit. 

Place: Club rooms of Wayne County Medical Society 
lime: Third Thursday of each month from Novem- 
ber to April, inclusive. 


Parker Heath, 1553 Woodward Ave., 


EasTERN New York Eye, Ear, Nose 
THroat ASSOCIATION 
President: Appointed at each meeting. 
Secretary-Treasurer: Dr. Joseph L. Holohan, 330 State 
St., Albany. 
lime: Third Wednesday in October, November, March, 
April, May and June. 


EASTERN PENNSYLVANIA ASSOCIATION OF EYE, Ear, 
Nose AND THROAT PHYSICIANS 
Dr. James E. 232 N. 


President : 
Reading. 

Secretary-Treasurer pro tem: Dr. 
N. 5th St., Reading. 

Time: Last week in April each year. 


Landis, 6th St., 


Paul C. Craig, 


Fort WortH Eye, Ear, Nos—E AND THROAT SOCIETY 


President: Dr. Rex Howard, 602 W. 10th St., Fort 
Worth, Texas. 
Secretary-Treasurer: Dr. R. H. Gough, Medical Arts 


Bldg., Fort Worth, Texas. 

Place: Medical Hall, Medical Arts Bldg. 
p. m., 
August. 


Time: 7: 30 
first Friday of each month except July and 
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Houston ACADEMY OF MEDICINE, OPHTHALMOLOGICAL 


AND OtTo-LARYNGOLOGICAL SECTION 


President: Dr. Lyle J. Logue, 1304 Walker Ave., 


Houston, Texas. 


Secretary: Dr. John T. Stough, 803 Medical Arts 
Bldg., Houston, Texas. 
Place: Medical Arts Bldg., Harris County Medical 


Society Rooms. Time: 8 p. m., second Thursday of 

each month from September to June. 

INDIANAPOLIS OPHTHALMOLOGICAL AND OTO- 
LARYNGOLOGICAL SOCIETY 


President: Dr. Myron Harding, 23 E. Ohio St. 


Indianapolis. 


’ 


Secretary: Dr. Kenneth L. Craft, 23 E. Ohio St., 
Indianapolis. 

Place: Indianapolis Athletic 
second Thursday of 


May. 


Club. 
month 


Time: 6:30 p. m., 


each from November to 


KANSAS City SOCIETY OF OPHTHALMOLOGY AND 


Oto-LARYNGOLOGY 


President: Dr. 
City, Mo. 
Secretary: Dr. W. E. 

City, Mo. 


Edgar Johnson, 906 Grand Ave., Kansas 


Keith, 1103 Grand Ave., Kansas 


Time: Third Thursday of each month from October to 
June The November, January and March meetings 


are devoted to clinical work 


Lonc BeacH Eye, Ear, Nose AND 
THROAT SOCIETY 


Chairman: Dr. Harold Snow, 614 S. Pacific Ave., San 
Pedro, Calif. 


Oliver R. Nees, 508 Tim 


sldg., Long Beach, Calif. 


Secretary-Treasurer: Dr. 


Place: Professional Bldg. Time: Last Wednesday of 
each month from October to May. 
I \NGELES SOCIETY OF OPHTHALMOLOGY AND 


OTOLARYNGOLOGY 


‘resident: Dr. M. E W. 6th St., 


Trainor, 523 


yr 


[ reasurer Dr. Orrie E. Ghrist, 210 N 

Glendale, Calif. 

Place: Los Angeles County Medical Association Bldg., 
1925 Wilshire Blvd. 6:00 p. m., fourth Mon 

f each month from September to May, inclusive 


secretary 


Central Ave., 


Time: 


< 


LovuIsvILLE Eye AND Ear Society 


President: Dr. Joseph S. Heitger, 'Heyburn Bldg 
Louisville, Ky 

Secretary-Treasurer: Dr. J. W. Fish, 321 W. Broad 
way, Louisville, Ky. 

Place 


day of each month from September to May, inclusive 


1 


Brown Hotel. Time. 6: 30 p. m., second Thurs 


7 


LowerR ANTHRACITE Eye, EAr, 
THROAT SOCIETY 


NOSE ANI 


Fach member in alphabetical order. 


Secretary: Dr. James J. Monohan, 31 S. Jardin St 


~ nandoah p 


OPHTHALMOLOGS 


MepicaL SOCIETY OF THE District oF CoLUuMBIA, 
SECTION OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 
Chairman: Dr. P. S. Constantinople, 1835 I St. N. W., 
Washington. 

Secretary: Dr. Frazier Williams, 1801 I St. 
Washington. 

Place: 1718 M St. N. W. Time: 8 p. m., third Friday 
of each month from October to April, inclusive. : 


N. W., 


MeEMPHIS SOCIETY OF OPHTHALMOLOGY 
OTOLARYNGOLOGY 


AND 


Chairman: Each member in alphabetical order. 

Secretary: Dr. Sam H. Sanders, 1089 Madison Ave., 
Memphis, Tenn. 

Place: Eye Clinic of Memphis Eye, Ear, Nose and 
Throat Hospital. Time: 8 p. m., second Tuesday oi 


each month from September to May. 


MILWAUKEE OTO-OPHTHALMIC SOCIETY 


President: Dr. Edwin C. Bach, 324 E. Wisconsin Ave. 


Milwaukee. 

Secretary-Treasurer: Dr. Ralph T. Rank, 238 W. Wis 
consin Ave., Milwaukee , 

Place: University Club. Time: 6:30 p. m., second 


Tuesday of each month 


MoNnTGOMERY CouNTYy MEDICAL SOCIETY 


Chairman: Dr. H. V. 
Bldg., Dayton, Ohio. 

Secretary-Treasurer: Dr. Maitland D. Place, 981 Rei 
bold Bldg., Dayton, Ohio. 

Van Cleve Hotel. Time: 6:30 p. m., first Tues 

day ot each month from October to June, inclusive. 


Dutrow, 1040 Fidelity Medica! 


Place: 


MONTREAL OPHTHALMOLOGICAL SOCIETY 


President: Dr. J. Rosenbaum, 1396 Ste. Catherine St 
W., Montreal, Canada. 

Secretary: Dr. L. Tessier, 1230 St. Joseph Blvd. E. 
Montreal, Canada. 

lime: Second Thursday of October, December, Febru 
ary and April. 

NASHVILLE ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 


Chairman: Dr. M. M. Cullom, 700 Church St., Nash- 


ville, Tenn. 

Secretary: Dr. R. E. Sullivan, 432 Doctors Bldg. 
Nashvile, Tenn. 

Place: St. Thomas Hospital. Time: 8 p. m., third 


Monday of each month from October to May 


NEW 


President: Dr. 


HLAVEN OPHTHALMOLOGICA 


William H. 


SOCIETY 


Ryder, 185 Church St. 


New Haven, Conn. 
Secretary: Dr. Frederick A. Wiess, 255 Bradley St., 
New Haven, Conn 
NEW ORLEANS OPHTHALMOLOGICAL AND OTO 


LARYNGOLOGICAL SOCIETY 


Dr. W.B 


Orleans 


President Clark, 1012 American Bank Bldg., 
New 
Secretary: Dr. Mercer G 
New Orleans. 
State University 


second Tuesday 


Lynch, 1918 Maison Blanche 


1 
side 


Louisiana 
Time: 8&8 p. m., 
October to Mav 


Plac S 


Medical 3Idg 


each mont t! 








DIRE: ( 


New YorK AcADEMY OF MEDICINE, SECTION OF 
OpHTHALMOLOGY 

Chairman: Dr. Frank C. Keil, 660 Madison Ave., New 
York. 

Secretary: Dr. Willis S. Knighton, 121 E. 
New York. 

Time: 8:30 p. m., 
October to May, 


6lst St., 


third Monday of every month from 
inclusive. 


New York SOCIETY FOR CLINICAL 
OPHTHALMOLOGY 


President: Dr. Sigmund Agatston, 875-5th Ave., New 


York. 
Secretary: Dr. Benjamin Esterman, 983 Park Ave., 
New York. 


Place: Squibb Hall, 745-5th Ave. Time: 8 p. m., first 
Monday of each month from October to May, inclusive 


HOMA City ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 


Luton, 117 N. 


OKI 


President: Dr. James P. 
Oklahoma City. 

Secretary: Dr. Harvey O. 
Oklahoma City. 


Broadway, 
Randel, 117 N. Broadway 


University Hospital. Time: Second Tuesday oi 


each month from September to May. 


Place : 


OMAHA AND CouNcIL BLUFFS OPHTHALMOLOGICAI 


,ND OtTo-LARYNGOLOGICAL SOCIETY 


President: Dr. D. D. Stonecypher, Nebraska City, Neb 


Secretary-Treasurer: Dr. W. Howard Morrison, 1500 


Medical Arts Bldg., Omaha. 


Place: Omaha Club, 20th and Douglas Sts., Omaha 
Time: 6 p.m. dinner; 7 p.m. program; third Wednes- 
day of each month from October to May. 

PassAic-BERGEN OPHTHALMOLOGICAL CLUB 


President Dr. Thomas Sanfacon, 340 Park Ave., 


Paterson, N. J. 


Secretary-Treasurer: Dr. J. Averbach, 435 Clinton 
Ave., Clinton, N. J. 
Place: Paterson Eye and Ear Infirmary. Time: 9 p.m., 


last Friday of every month, except June, July and 
August 

PHILADELPHIA CouNty MEDICAL SOCIETY, 
Eye SECTION 


President: Dr. Wilfred E. Fry, 1819 Chestnut St., 
Philadelphia. 

Secretary: Dr. Glen Gregory Gibson, 255 S. 17th St., 
Philadelphia 





Time First Thursday of each month trom Octobe1 


PITTSBURGH OPHTHALMOLOGICAL SOCIETY 


President: Dr. John B. Main St., 


Washington, Pa 


McMurray, 6 S. 


Secretary: Dr. George H. Shuman, 351-5th Ave., 
Pittsburgh 
Place: Pittsburgh Academy of Medicine Bldg. Time 


Fourth 


Monday 


August and 


of each month, except June, July, 


September 





READING Eye, Ear, NOSE AND THROAT SOCIETY 


President: Dr. R. M. Brickbauer, Shillington, Pa. 


Secretary: Dr. Paul C. Craig, 232 N. 5th St., Reading, 
Pa. 


Ir) 277 
! 
: 


Place: Wyomissing Club. Time: 6:30 p. m., third 
Wednesday of each month from October to July. 


RICHMOND OPHTHALMOLOGICAL AND OrTo- 
LARYNGOLOGICAL SOCIETY 
President: Dr. Peter N. 
Virginia, Richmond, Va. 
Secretary: Dr. Clifford A. 
Richmond, Va. 


Pastore, Medical College of 
Folkes, Professional Bldg., 


Place: Westmoreland Club. Time: 6 p. m., 


Monday of each month from October to May 


second 


RocHEsTEeR Eye, Ear, Nose Anp 
THROAT SOCIETY 
President: Dr. Frank is -S 
Rochester, N. Y. 
Secretary-Treasurer: Dr. Charles T. 
Alexander St., Rochester, N. Y. 


3arber, Fitzhugh St., 


Sullivan, 277 


St. Lours OPHTHALMIC SOCIETY 
President: Dr. C. C. 
St. Louis. 
Secretary: Dr. H. R. 
St. Louis. 


Beisbarth, 3720 Washington Blvd., 
Hildreth, 508 N. Grand Blvd., 
Place: Oscar Johnson Institute. Time: Clinical meet- 
ing, 5:30 p. m., dinner and scientific meeting 6: 30 


p. m., fourth Friday of each month from October t 
\pril, inclusive, except December. 


SAN ANTONIO OPHTHALMO-OT0-LARYNGOLOGICAI 
SOcIETY 
President: Dr. Belvin Pritchett, 705 E. 
San Antonio 5, Texas. 
Secretary-Treasurer: Lt. Col. John L. Matthews, AAF 
School of Aviation Medicine, Randolph Field, Texas. 


Houston St., 


Place: San Antonio, Brooke General Hospital, Ran- 
dolph Field or San Antonio Aviation Cadet Center. 
Time: 7 p. m., second Tuesday of each month from 
October to May. 


San Francisco County MeEpbIcAL SOCIETY, 
SECTION ON Eye, Ear, Nose AND THROAT 


Chairman: Dr. Roy H. Parkinson, 870 Market St., 
San Francisco. 

Secretary: Dr. A. G. Rawlins, 384 Post St., San 
l'rancisco. 

Place: Society's Bldg., 2180 Washington St., San Fran 
cisco. Time: Fourth Tuesday of every month except 


June, July and December. 
Sureverort Eye, Ear, Nose AND 
THROAT SOCIETY 


President: Dr. David C. 
Shreveport, La. 


Swearingen, Slattery Bldg., 

Secretary-Treasurer: Dr. Kenneth Jones, Medical Arts 
Bldg., Shreveport, La. 

Place: Shreveport Charity Hospital. Time: 7:30 p.m., 
first Monday of every month except July, August 


and September. 





, 4% \ ‘ 
POKAN ACA 


OF OPHTHALMOLOGY 


Oro-LARYNGOLOGY 
Dr. Clarence A. \ easey Sr., 421 
Spokane, Wash. 


MY 


President 
side Ave., 


Secretary: Dr. Clarence A. Veasey Jr., 421 W. R 
side Ave., Spokane, Wash. 

Place: Spokane Medical Library. Time: 8 p. m 
Tuesday of each month except June, July and Au 


SyRACUSE Eye, EAr, NOSE AND 
THROAT SOCIETY 
‘resident: Dr. A. H. Rubenstein, 713 E. Genesee 
Svracuse, N. Y 
Secretary- Treasurer Dr. I. H. Blaisde 7 


Ne S. 
Time: Fir 


July 


(enesee St., 
Place: University Club. 


nth exce pt 


Sy racuse, 
and 


June, 


EAR, 


SOC! 


EYE, 
THROAT 


TOLEDO 
ETY 


\W. Campbell, 31 Mi 


11 | 
Ohio. 
Dr. L. ¢ ke; 


Tole do, 





ACADEMY OF MEDICINE, 
OPHTHALMOLOGY 


NTO DE tf) 


vel Chairman: Dr. W. R. F. Luke, 316 Medical Bldg 
Toronto, Canada. 

vel Secretary: Dr. W. T. Gratton, 216 Medica \rts Bldg 
Toronto, Canada 

Place: Academy of Medicine, 13 Queens Park Pim 


? First Monday of each month, November to Apri 
WASHINGTON, D. C., OPHTHALMOLOGICAL 3S 
President : Dr. S. Bockoven, 1752 Massachusetts Ave 
c, 
Washington, D. C. 
} Secretary-Treasurer: Dr. John Lloyd, 1218-loth st 
N. W., Washington, D. ¢ 
? Place: Medical Society of District of Columbia Bldg 
1718 M St. N. W., Washington, D. C ime: 723 
p. m., first Monday in November, Janua: Ma 
ind May. 
WILKES-BARRE OPHTHALMOLOGICAL 
Chairman: Each member in turn 
edo, Secretary: Dr. Samuel T. Buckman, 70 S$ ranklin 
St., Wilkes-Barre, Pa. 
Place: Office of chairman Dime Last Tuesday 
ich month from October to May 
| 








